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INTRODUCTION 


De HAAN (1) in this journal discussed the various methods possible for maintaining 
varieties of self-fertilized crop plants. He commented that so far very little work had 
been published on this subject. On the other hand the importance of the maintenance 
for practical breeding work is obvious. The opinion of the writer is that the best way 
of clarifying this subject would be for various practical breeders to publish articles 
describing their individual experiences in maintaining such varieties. 

In view of the paucity of literature on the subject there are hardly two breeders who 
will agree on the methods to be used. 

A recent article by SCHELLING (2) is a good example of the type of publication which 
would be useful in this connection. In this he describes a method used for maintaining 
stocks of Balder barley. In this variety re-selection gave hardly any advantage in 
yielding ability but led to further improvement in stiffness of straw. 

It seems hazardous to draw general conclusions from a single article such as this, 
since the advantages to be obtained by re-selection are likely to vary from variety to 
variety. For this reason in this article [ present my experience in the maintenance of 
the wheat variety Alba in the Netherlands. 


TRIAL METHODS 


In sowing plots for selection work 
two methods have been used. The first 
method involved the use of wooden 
boards, on the undersurface of which 
were two rows of points. The rows were 
25 cm apart and the points were 6 cm 
apart in the rows. The boards were 2 m 
in length. In figure 1 a photograph of 
these boards is given. en ARES ee 

The method of use was for the oper- pr. 1. BoARDS WITH TWO ROWS OF POINTS FOR 
ator to stand on the board causing two SOWING SINGLE SEEDS 
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rows of holes to be made in the soil surface. The boards are then moved along 
through another length of 50 cm and while the operator is standing on the board and 
sowing a single grain of wheat in each hole, two new rows of holes are made. This 
process is repeated as often as required. The system was derived from the method 
in use at Dr. R. J. Mansholt’s Veredelingsbedrijf N.V., Westpolder (Groningen). 

The second method used may be called the “funnel” method. This method origi- 
nated in Germany and is used at the plant breeding station of Saatzucht Ferdinand 
Heine, (20a) Schnega, Hannover, Germany. 

The field is first cross-marked with lines 60 cm apart. At each intersection, a layer 
of soil 2 to 3 cm thick is taken off using a special spade. The funnel, spade and 
further equipment are shown in figure 2. 

The funnel is made of sheet galvanized iron and is 1 m high with a diameter of 
30 cm at the base and 50 cm at the top. The widening out of the pipe is so arranged. 
that when in use one side of the funnel is vertical and the other side sloping. The 
funnel is placed at the intersection of the marking lines, where the soil has been re- 
moved, and approximately 30 grains of wheat are thrown downwards with some force 
on to the sloping side of the cone. The grains rebound on the inner-surface of the 
funnel and settle on the soil surface with very even distribution. 

For measuring out the amount of grain used, a measure may be used which contains 
approximately 30 grains or alternatively the produce of one ear. 

After throwing the seed down, the funnel is removed and the soil removed from the 
next position is used to cover the seed. This sowing method is normally used by a 
team of three men. One man with the spade, one man with the funnel and one man 
throwing the samples of seed down inside the funnel. 

To facilitate rapid working in the field the seed samples are first put up in a cabinet 
consisting of 6 trays, each 5 cm deep and each containing 400 compartments. The 
cabinet therefore contains 2400 samples of seed and these samples are contained in 
glass tubes, within the compartments. The cabinet is shown in figure 3. 

A trial, sown with this method, 
is shown in figure 4. 


Fi. 2. THE “FUNNEL’’ AND SPECIAL 
SPADE FOR SOWING THE SEED 
SAMPLES 
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Fro. 3. CABINET WITH TRAYS; EACH TRAY 
CONTAINING 400 COMPARTMENTS 
FOR STORING THE SEED SAMPLES IN 
GLASS TUBES 


These two methods have their respective advantages and disadvantages. The first 
method is more economical in seed requirements. The sowing rate works out at 30 kg 
per ha. The second method requires 2.5 times this quantity. 

Both methods give yields of seed per hectare somewhat lower than in normal agri- 
cultural practice, but we have the impression that the yields given by the first method 
are somewhat higher than those given by the second. method. This probably results 
from the extremely uniform distribution of plants obtained by the first method. 

The determination of purity of stocks is easier in the first method than in the second 
because each plant can easily be examined individually. The second method has the 
advantage that the crowding of a considerable number of plants in a small area 
produces severe attacks of various diseases, so that disease resistance can be more 
readily judged. 

In both methods good correlations with the yields of normal agricultural field trials 
have been obtained. 

The first method is very costly to operate since the number of plots sown per person 
per day is low, whereas the second method is extremely cheap from this point of 
view. A team of three people can sow a maximum of 5000 plots in a normal working 


day. 


TRIAL RESULTS 


In the early stages of our work on the maintenance of the variety Alba, we used 
the first method, starting with 2000 ears of the variety from each of 3 different stocks, 


i.e. 6000 ears in all. 


These 3 stocks of seed were: 

Ll. New breeder’s material, obtained from the original breeder PROF. IR. A. G. 
DUMON, Universiteit Leuven, Laboratorium voor Toegepaste Genetica, De Croy- 
laan 6, Leuven-Heverlee, Belgium (designated as stock D). 
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FIG. 4. CLUMPS SOWN WITH THE FUNNEL METHOD 


2. Breeder’s material maintained by family selection in the Netherlands during 
the war years (designated as stock F). 

3. A farmer’s stock grown on several times from a mass selection obtained from the 
original Alba material imported into the Netherlands in 1939 (designated as stock W). 


The first stage in selection was to examine the 6000 plots during growth and to 
eliminate any plot which contained plants that were not true to type. From the 
remaining plots, 480 were selected which appeared to be particularly good and these 
were used for further breeding purposes. The remaining plots, which were true to 
type, were bulked to form the breeder’s seed of the variety. 

From each of the 480 selected plots, 10 separate plants were harvested and the seed 
yield determined. On the basis of this seed yield, 4 to 6 plants were finally retained from 
each of the 480 plots. 

In the following season the 4 to 6 sub-lines of each line were planted out in a yield 
trial in which they were regarded as 4 to 6 replications of the same mother stock. 
The plot size in this experiment was 4 rows, each containing 33 plants, again laid out 
according to the first method. 

All the plots were examined for trueness to type, and 280 lines were discarded for 
having plants not true to type. The remaining 200 lines were harvested and the yields 
determined. It was then possible to find which of the 200 families were the highest 
yielding. The 72 highest yielding families, excluding some plots which were not true 
to type, were used as breeder’s seed. 

From each of these 72 lines, 30 separate plants were harvested. From each line 
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10 plants were discarded. In the following season the 20 sub-lines of each of the 72 
lines were again planted out in a yield trial. The plot size was the same as before. 
Now all the plots were examined for trueness to type, they were harvested and the 
yield determined. 

Again a yield selection was made, but now, in addition, for trial purposes, both 
positive and negative family selections were made. From the D group, 4 positive 
selections and 2 negative selections were retained, while from the F and W groups 
2 positive and 1 negative selection were kept, making a total of 12 selections in all 
for the trials. 

In the following season a field trial was laid down with the positive and negative 
selections listed above, using the normal sowing method. The lay-out was a 12x12 
latin square with plots of 14.5 x4.4 — 63.8 m?°. The results are given in Table 1. 


TABLE |. YIELD OF POSITIVE AND NEGATIVE SELECTIONS OF ALBA WINTER WHEAT 


Treatment No. Selection an En %o oe Aaen ge ee 
rst selection selection 

1 —sel. F 100 
2) —sel. D 101.2 
3 —sel. D 100.2 — selection 101.4 
4 —sel. W 1041 
5 +sel. F 104.8 
6 +sel. F 104.9 
7 +sel. D 103.9 + selection 103.9 
8 +sel. D 105.6 
9 +sel. D 104.0 

10 +sel. D 104.3 

11 sel. W 103.8 

12 sel. W 99,7 


It will be seen that the negative selections did in fact give lower yields than the 
positive selections, with one exception, thus showing that the selection method was a 
positive advantage. 

One possible disadvantage of this method is that the small differences between the 
yields of various lines might represent local adaptation to the region where the 
selection work was carried out. For this purpose it was important to carry out trials 
in other areas. 

These trials were carried out two years later. Only 4 selections, 2 positive and 2 
negative, were involved. The places where these trials were carried out were: 


1. Mansholt’s breeding station, Westpolder, Groningen, 
2. Geertsema’s breeding station, Noordoostpolder, 
3. D. J. van der Have’s breeding station, Rilland-Bath, Zeeland. 


In all three centres the trial was part of a larger one which contained 12 treatments 
in total with 6 replications (plot size 16 m?). Furthermore in the Fredericapolder and 
in the Westpolder trials were laid out with the same 12 varieties and the second 
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method described in this paper was applied (funnel method). In this case 24 replications 
were laid down. 

Before giving the results of these 5 trials we have to admit that the trial in the West- 
polder with the normal plot size was rather irregular and did not give good results. 
The trials in the Fredericapolder were damaged by a hail storm. 

The results are given in Table 2. 


TABLE 2. YIELD OF ALBA LINES IN % OF LINE Ì 


n 5 — selection | —-selection — selection | +selection 
Trial type Tocahon F line 1 F line 6 D line 3 D line 8 
Normal plots | Westpolder 100 100 103 104 
Fredericapolder 100 100 100 103 
Noordoostpolder 100 110 106 111 
Clumps Westpolder 100 106 99 106 
Fredericapolder 100 105 101 101 
Mean 100 104 102 105 


CONCLUSIONS 


In this experiment concerning the multiplication of the winter wheat variety Alba, 
we found that it was possible to increase the yield of this variety by 2 % (difference 
between yield of line no 8 and the mean of all 4 lines; 105 — 103 — 2 %). 

The first yield test was done with 2 year old lines. Normally, seed quantities are 
much too small in this stage. However, we succeeded in determining yield differences 
by using a trial method described as method no 1, in which very low seed rates 
(30 kg/ha) were used on small plots of 2 m?. 

The second trial method, the funnel method, is now in use for the same purpose. 
This method gives good correlations with trials ín normal plots. (See HENDRIKSEN 
and WIETEN, 3). The seed rate is higher in this method, the plots are still smaller, so 
that it can also be used when only small seed quantities are available. 


SAMENVATTING 


De instandhouding van het wintertarweras Alba in Nederland 


Uit het door Pror. Ir. A. G. DUMON geleverde nieuwe kwekerszaad, uit het eigen 
materiaal der instandhouding en uit een goed perceel Alba tarwe werden in totaal 
6000 aren gekozen. Het zaad hiervan werd op korrel gelegd. Van deze lijnen werden 
na opbrengstbepaling 480 (die een zeer goede indruk maakten) afzonderlijk ge- 
houden, terwijl de rest der lijnen, voor zover beantwoordend aan de selectie-maat- 
staven, na menging het kwekerszaad leverde. 

Uit elk der 480 lijnen werden tevens 10 planten gekozen en afzonderlijk uitgezaaid. 
De 480 2e-jaars lijnen werden beoordeeld en leverden na verwijdering van op on- 
zuiverheid afgekeurde nummers het kwekerszaad. Van de 10 afzonderlijke planten per 
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nummer werden er gemiddeld 4 à 6 gekozen om van deze plantselecties de nakome- 
lingschappen te beoordelen. Deze veldjes der sub-lijnen (4 rijen à 33 planten) werden 
beschouwd als herhalingen van de moederlijn. Na selectie werden er ongeveer 200 
geoogst en daarvan de 72 meest opbrengende, voor zover raszuiver, tot kwekerszaad 
gemengd. Van elk der 72 lijnen werden 30 planten afzonderlijk geoogst om weer uit- 
gangsmateriaal te verkrijgen voor de voortzetting van de instandhouding. 

Bij de instandhouding van de Alba wintertarwe werd vastgesteld, dat het mogelijk 
was de opbrengst van dit ras te verhogen met 2 % (verschil opbrengst lijn 8 en het 
gemiddelde van andere lijnen; 105 — 103 — 2 %). 

De eerste opbrengstproef werd genomen met 2e-jaars lijnen. Gewoonlijk zijn de 
zaadopbrengsten veel te klein in dit stadium. Het was mogelijk de opbrengstverschillen 
vast te stellen door gebruik te maken van zaaiplanken, waarbij met een zeer kleine 
zaaizaadhoeveelheid (30 kg/ha) van elk nummer een veldje van 2 m? werd gezaaid. 

De tweede methode, de kachelpijp-methode, wordt nu voor hetzelfde doel gebruikt. 
De resultaten geven een goede correlatie met die van normaal gezaaide veldjes van 
dezelfde lijnen (zie HENDRIKSEN en WIETEN, 3). De zaaizaadhoeveelheid is bij deze 
methode groter, doch de veldjes zijn kleiner, zodat eveneens slechts geringe hoeveel- 
heden zaaizaad nodig zijn. 
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1. INTRODUCTION 


Contrary to winter rye, the cultivation of which in the Netherlands is largely based. 
on a foreign variety, the cultivation of winter barley is almost entirely based on 
homebred varieties. \ 

This article gives a survey of the winter barley breeding in the Netherlands. 


2. THE VARIETIES IN THE NINETEENTH CENTURY 


Formerly only two local winter barley varieties were known in the Netherlands, 
viz. “Groningen Winter Barley” and “Zeeland Winter Barley”. The former ripened 
earlier than the latter and was most widely grown. 


3. WINTER BARLEY BREEDERS 


3.1. J. Oost Elema, Middelstum 


One of the first barley breeders in the Netherlands was J. OOST ELFMA. Apart from 
his breeding work in oats, he also selected in “Groningen Winter Barley”. It is not 
known whether he obtained his “Improved Groningen Winter Barley” by pedigree 
selection or by choosing nice looking ears before the harvest and then growing them 
on together. 


3.2. Dr 0. Pitsch, Wageningen 


Dr O. PrrscH, a German, took up a post as a teacher at the Agricultural School 
attached to the Municipal H.B.S., Warfum, Groningen, in 1870. 

In 1873 he was appointed at Wageningen and afterwards became the first Director 
of the Institute of Agricultural Plant Breeding. PrrscH was originally teacher of field 
erop husbandry, but at the same time he devoted himself to the breeding of different 
crops. In 1886 he made a number of reciprocal crosses between “Groningen Winter 
Barley” and two-rowed varieties (“Hallet's Pedigree Chevalier Barley”, “Algerian 
Two-rowed”, “Swedish Pedigree Barley”). Later he published extensively on the 
subject (4). He aimed at breeding a winterhardy two-rowed malting barley. Two 
varieties obtained from the crosses were again crossed with “Groningen Winter 
Barley” or “Chevalier” in 1893. 


3.3. Breeding Establishment Mansholt, Westpolder, Groningen 

About 1891, the farmer J. H. MANSHOLT, founder of the above establishment, 
started selection in the local variety “Groninge Winter Barley”. “Mansholt’s Gro- 
ninger Wintergerst”” was introduced in 1894. ““Mansholt’s Wintergerst II” which came 
into the trade in 1902, has been in commerce for more than 50 years. This variety has 
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a good winterhardiness and has also been cultivated in Germany for many years. 
“Mansholt's Wintergerst II” figures in the German as well as in the Belgian List of 
Varieties. 

R. J. MANSHOLT stated in a survey (2) in 1900 that winter barley varieties are less 
variable than wheat varieties and that few aberrant plants occur also within the 
variety. 

Various other selections from the “Groningen Winter Barley” were introduced: 
““Mansholt's [” in 1908, “Mansholt’s la” in 1917 and “Mansholt’s III” in 1916. 
Expecially the latter was highly valued as a pearled barley owing to its large kernels. 

“Fletumer Wintergerst”’ which is likewise a selection from “Groningen Winter 
Barley”, followed in 1920. 

Also various crosses were made in the Westpolder. For instance in 1913 crosses 
were made with the German variety “Mammuth” and in later years with “Mahndorfer 
Victoria” and “Breusted 75/29”. From the cross “Vindicat” x “Breustedt 75/29” 
originated “Trias”, introduced in 1955 by the cooperating breeding establishments of 
Dr R. J. Mansholt and G. Geertsema Seed Company. 

In his report on a barley breeding day in 1943 (3) R. J. MANsHOLT remarked that 
the progress in yield of the bred varieties compared with the local variety which was 
then still in cultivation, had not been great in comparison with other cereals. For the 
rest, the yield per acre is even very high under favourable conditions, so that the attain- 
ment of important progress will remain questionable. He considered it possible to 
raise the reliability by breeding for resistance to cold and diseases. 

However, it has proved since that the level of production can be enhanced and there 
is a good indication that resistance to diseases will also be attained in the case of winter 
barley. 


3.4. Institute of Agricultural Plant Breeding, Wageningen 


“Vindicat” winter barley has been widely grown for many years (Fig. 1). It was a 
selection from the local variety “Groningen Winter Barley”, like the Mansholt 
varieties, and in 1924 it was placed on the List. At the same time “H x C Winter- 
gerst” was placed on the List, but it was withdrawn in 1927. 

Originally line no 10 was introduced under the name of “Vindicat”, but a new 
selection from the local variety replaced it in 1936 (pe HAAN, 1). Line no 14 had a 
sowewhat later maturity and was a little more productive. Owing to its good standing 
ability and its desired quality as a pearled barley, “Vindicat” was the leading variety 
for many years. However, it lost ground rapidly when HyrKEMA’s “Urania” was 
introduced. “Vindicat” has been removed from the List of 1956. 

At the Institute many crosses were made with German winter barley varieties and 
also with the Belgian variety “Escourgeon 185/79”. From a cross between “Vindicat” 
and ““Escourgeon 185/79” originated the variety “Vinesco”, which figures in the List 
since 1954, 


3.5. Wed. Meyer, Bocum, Kloosterburen (Gron.) 

The family MEYER, who have maintained the land race “Groningen Winter Barley” 
for many years, have also selected in that variety. “Bocumer Wintergerst” was placed 
on the List in 1924. 
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3.6. P.J. Hylkema, Mensingeweer (Gron.) 

P. J. HYLKEMA succeeded in breeding the winter barley “Urania” from a cross 
between “Vindicat” and “Escourgeon 185/79”, 

“Urania” is conspicuous by a curled top leaf. This variety, which was placed on 
the List in 1949, has easily surpassed the yield of Vindicat. Notwithstanding its 
moderate quality this very productive variety has almost completely superseded the 
variety “Vindicat”. “Urania” was also placed on the Belgian List. 


4. THE INFLUENCE OF WINTER BARLEY ON THE CHOICE OF VARIETIES OF SPRING BARLEY 


Although the cultivation of spring barley has no influence on the choice of varieties 
for winter use, the reverse is certainly the case. On the northern clay soils, where 
much winter barley is cultivated, the spring barley variety “Mansholt two-rowed” 
was favourite for many years, owing to lesser susceptibility to mildew and rust, while 
new spring barley varieties with a good rust resistance are now preferred there. It may 
be expected that this influence will disappear as soon as the breeding of mildew and 
rust resistant winter barley varieties succeeds. 


5. THE NETHERLANDS VARIETAL RANGE OF WINTER BARLEY 


The varietal range of winter barley varieties shows clearly how readily the Dutch 
farmers accept new varieties which are more productive. “Vindicat” has almost 
completely been superseded by “Urania”. 
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Fig. 1. VARIETAL RANGE OF WINTER BARLEY IN THE NETHERLANDS 1933-1955 


The acreage covered with “Urania” has increased from 2 % (1948) to 88 % (1953), 
but later decreased to 59 % (1955). Its sister variety “Vinesco’”” makes a favourable 
impression. “Trias” and “Atlas” are inserted in the List since 1955. 

Most probably the peak of yielding capacity, reliability and quality has not yet been 
reached. Among present varieties there is still a need for a winterhardy feeding barley, 
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Local variety 
Groningen 
winter barley 


Mansholt’s 
Groninger 
wintergerst 
1894 


Mansholt’s 
wintergerst 
1902 


Mansholt’s [II 
wintergerst 
1916 


Mansholt’s I 
wintergerst 
1908 


Mansholt’s Ia 
wintergerst 
1917 


Fletumer 
1920 


Bocumer Vindicat - Escourgeon 
wintergerst 1924 Xx 185/79 
1924 
Urania | 
1949 


Vinesco 
Breustedt 1954 


75/29 


Trias 
1955 


Fig. 2. GENEALOGICAL TABLE OF WINTER BARLEY VARIETIES 
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which can become widely grown on sandy soils if it is suitable for that purpose. It 
might occupy areas now covered with rye. 

Most Dutch varieties are directly descended from the local variety “Groningen 
Winter Barley” (Fig. 2). 


6. SUMMARY 


Various Dutch breeders have devoted themselves to winter barley breeding; the 
local variety “Groningen Winter Barley” used always to be the foundation material 
for breeding work. In the course of years 8 new varieties have been derived from it 
by line selection which demonstrates clearly the degree of variation. 

The varietal range (fig. 1) shows the peculiarity that the leading variety “Vindicat” 
has almost completely been superseded by “Urania” within some years. If ever, the 
slogan “the Dutch farmer readily accepts new varieties” applies here. 

Its sister variety “Vinesco’’ makes a favourable impression. 

The varieties of winter barley are now for 97 percent based on homebred material. 


7. SAMENVATTING 


Wintergerstveredeling in Nederland 


Verschillende Nederlandse kwekers hebben zich toegelegd op wintergerstveredeling. 
Daarbij vormde oorspronkelijk het landras “Groninger wintergerst”’ het uitgangs- 
punt bij de kweekarbeid. In de loop der jaren zijn daaruit door lijnselectie 8 nieuwe 
rassen verkregen; wel een bewijs dat de “Groninger wintergerst”’ een populatie is. 

De rassenstatistiek (fig. 1) toont het merkwaardige verschijnsel dat het hoofdras 
Vindicat” in enige jaren bijna geheel verdrongen is door de “Urania” wintergerst. Zo 
ooit dan geldt hier de slagzin “De Nederlandse boer aanvaardt snel nieuwe rassen’. 
Het zusterras ““Vinesco”’ maakt een gunstige indruk. 

Het wintergerst-sortiment berust thans voor 97 % op rassen van eigen bodem. 
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INFLUENCE OF THE TEMPERATURE ON RUNNER 
PRODUCTION IN FIVE STRAWBERRY VARIETIES 


L. SMEETS 
Institute of Horticultural Plant Breeding, Wageningen, Netherlands 
Received 31 Jan. 1956 


1. INTRODUCTION 


When indexing strawberry selections for viruses by means of runner grafting, in 
autumn and winter, it is essential to have runners available when the plants are nor- 
mally more or less dormant. Hence experiments were started with the variety Deutsch 
Evern to find out the conditions for runner production during these seasons (5, 6). It 
was found that in autumn and winter Deutsch Evern produces a large number of 
runners if the plants are grown at 23 °C in long days of sufficient light intensity from 
the beginning of September. The selections to be tested, however, have been derived 
from crosses in which various varieties had been used as parents. The question arises 
whether the conditions under which Deutsch Evern produces runners in autumn and 
winter are more or less optimal for other varieties as well, or in other words, whether 
there are varietal differences in runner production. There are indications that such 
differences exist but detailed information is lacking. 

To ascertain varietal d'fferences in runner production, experiments were started 
with the more important strawberry varieties grown in the Netherlands. In our 
previous experiments (5) it was found that runner formation was dependent primarily 
on temperature. Consequently in the present experiments runner production was 
studied at 4 different temperatures. 

As in our previous experiments (5, 6) runners and inflorescences were rerioved at 
intervals, facilitating the close observation of runner production. This is extremely 
difficult if the runners are not removed, unless there is sufficient room for spacing the 
plants widely, which was not the case. Now it might be questioned whether it is justified 
to remove the runners and inflorescences, for if they are removed more runners are 
produced than in plants that are allowed to form clones (4). In this connection it is of 
interest to point to experiments of DARROW (2) in which “runners and flower clusters 
were picked off and recorded weekly”. It appears that the results of these experiments 
correspond with the response of plants in the field. Unfortunately the results from our 
experiments could not be compared with practical experience, as no reliable data on 
this point are available. 


2. MATERIAL AND METHODS 


Runner plants of the following strawberry varieties served as test plants: Madame 
Moutot (Strain ML 15) from Gebr. van Liere, Kapelle-Biezelinge; Oberschlesien 
(Strain 19) from Gebr. Henselmans, Obdam; Auchineruive Climax (Strain 4), Jucunda 
(Strain JK 2) and Deutsch Evern (Strain?) from Stichting Tuinbouw-, Proef- en 
Selectiebedrijf, ’s-Hertogenbosch. The plants were received in the spring of 1955 and 
placed in peat dust to stimulate the development of rootlets. After some time the plants 
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were put in 16-cm pots. The soil mixture consisted of equal parts of sieved old manure, 
leaf-mould, peat dust and clay. Once a month, for the first time on May 17, 1955, each 
plant received 1 gramme ASF 12/10/18 (a mixed fertilizer containing NPK in the ratio 
ike) 

The experiments were carried out in the air-conditioned glasshouses in the phytotron 
of our Institute. The plants of each variety were divided into 4 comparable groups 
initially of 21 plants each. All varieties were grown at 4 constant temperatures viz. 17°, 
20°, 23° and 26°C in a natural day. The maximum deviation from the mean tempera- 
ture was about 1°C. Only on exceptionally hot days did the temperature rise in the 
20°C glasshouse to 25 °C in the middle of the day. 

In the middle and at the end of each month runners of 5 cm or longer were counted. 
and removed. At the same time inflorescences having one or more open flowers or 
ripening fruits were also removed. 

The experiments were started on April 15, 1955. They were continued until no more 
runners were produced. 


3. EXPERIMENTAL RESULTS 


Table 1 shows the average total number of runners per plant produced in each of the 
five varieties at 17°, 20°, 23° and 26°C. It appears that the varieties tested produced. 
runners at all temperatures. However, the number of runners was highly dependent on 
temperature. As the temperature became higher more runners were produced in all 
varieties except Madame Moutot. 


TABLE 1. AVERAGE TOTAL NUMBER OF RUNNERS PER PLANT PRODUCED IN EACH OF THE FIVE VARIETIES 
AT 17°, 20°, 23° AND 26°C. PLANT NUMBERS ARE GIVEN BETWEEN BRACKETS. 


à ; Auchi i Mad 
Deutsch Evern Oberschlesien oe Jucunda Moor 
17 G 6.6 (21 pl.) 6.4 (20 pl.) 16.1 (21 pl.) 10.2 (21 pl.) 8.5 (19 pl.) 
DKC 15.5 (21 pl.) 15.4 (21 pl.) 27.8 (21 pl.) 21.2 (21 pl.) AL jol) 
23E 25.2 (20 pl.) DE CN jol) 36.7 (21 pl.) 22.6 (21 pl.) 16.8 (19 pl.) 
DI 39.7 (20 pl.) 31.0 (21 pl.) 42.0 (21 pl.) 29.7 (21 pl.) NON fol) 


All varieties produced a fair number of runners at 17°C. Hence under the conditions 
of these experiments the minimum temperature for runner production is lower than 
17°C, for Auchineruive Climax probably even lower than for the other varieties. The 
optimum temperature for runner production in the varieties Deutsch Evern, Ober- 
schlesien, Auchincruive Climax and Jucunda is higher than 23°C, it may be 26°C or 
even higher. Madame Moutot, however, seems to have an optimum at about 20° to 
23°C. In this variety less runners were produced at 26°C than at 20° and 23°C. A 
statistical analysis showed that in Madame Moutot the difference between 26°C and 
23°C or 20°C was significant. 

Finally it should be noted that there were differences between the varieties in the 
number of runners produced. 

Table 2 (a-e) shows the average number of runners per plant produced per month in 
each of the five varieties at the different temperatures. When comparing corresponding 
months at the different temperatures it appears that in general in every month more 
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runners were produced at higher temperatures except again in the variety Madame 
Moutot. Consequently the degree of runner production is affected by temperature. 

Table 2 also shows that at higher temperatures the production of runners continues 
longer. Apparently at a higher temperature strawberries can produce runners in a 
shorter day than at a lower temperature. This is in close agreement with the obser- 
vations of DARROW (2), who found that “transformation of vegetative growing points 
into fruit-buds requires shorter daily-light periods at higher than at lower temperatu- 
res”. 

So we may conclude that both the degree and duration of runner production are 


affected by temperature. 
TABLE 2 (ae). AVERAGE NUMBER OF RUNNERS PER PLANT PRODUCED PER MONTH IN EACH OF THE FIVE 
VARIETIES AT THE DIFFERENT TEMPERATURES. PLANT NUMBERS ARE GIVEN BETWEEN 


BRACKETS. 


April May June July Aug. Sept. Oct. Nov. 


2a Deutsch Evern 


WGO PID ER = De) 35) 0.9 = = = = 
DOEN pl) Mame: = 3.3 5.4 4.1 2.6 0.1 — = 
PEREN 2 Om) Renn — 4,6 5.4 7.6 5.8 (leif 0.1 = 
DOECO en = 5.0 6.8 9,3 10.6 6.6 1.4 — 
2b Oberschlesien 

BCN 2 Op Iman er — Es 2.8 2.4 0.1 = = = 
OOGO pl) a = 1.6 SW 4.9 4,0 12, = — 
DSE NN 5 a en & — 2:3 5.0 6.5 6.0 2.6 0.1 — 
DENON TIDE Se — BES 6.1 55 8.4 4,3 12 — 
2e Auchineruive Climax | 
WRC lip) ee tnt — 3.8 Si 5.4 1.7 0.1 — — 
DOKEN ATI 0.3 4,3 6.2 6.5 6.7 3.6 0.2 — 
DIENEN 0.6 5.0 6.8 7.8 9.0 6.4 (oil — 
HECO ee 0.5 5.9 8.0 87 9,8 6.6 2.4 0.1 
2d Jucunda 

ICRI) en ven — De 3.8 3.3 0.4 = — = 
DOREN Iep 0.1 3.8 5.6 6.7 44 0.6 = — 
DE LEN DE 0.1 SU 6.0 6.1 555 12 = — 
PRO pIR. 0.1 5.0 6.8 6.6 6.8 3.8 0.6 — 
2e Madame Moutot 

IKE Epl) en 5 — 14 DI Dai 1L57/ 0.2 — — 
DOREN El) Mrne — 2.0 4.0 41 4,8 DD 0.1 — 
DIL Tol De — DS 3.6 4.0 4.1 2.6 0.2 — 
DORI IEDp Ier OUR 3.0 Dl 2.0 1.8 0.9 — 


4. DISCUSSION 


From the foregoing section it appears that the number of runners produced was 
dependent on temperature. It is known that a runner develops from the bud in the 
axil of a leaf (3). In our experiments the number of living leaves was counted at inter- 
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vals. The dead leaves were removed regularly but not counted, so the total number of 
leaves produced in each variety at the different temperatures cannot be stated. How- 
ever, the figures collected indicate that the number of leaves increased with tempera- 
ture. This might also be concluded from the experiments of ARNEY (1) which show that 
the rate of leaf production increased at higher temperatures. It seems likely, therefore, 
that the increased formation of leaves at higher temperatures accounts for the higher 
number of runners produced. 

In the previous section it was also stated that the optimum temperature for runner 
production in the variety Madame Moutot is lower than in the other varieties tested. 
Although Madame Moutot also produced most leaves at the highest temperature, it 
did not produce most runners at the highest temperature. 

In this connection it is of interest to mention that Madame Moutot is grown in 
southern European countries. On the other hand Deutsch Evern, Oberschlesien, 
Auchincruive Climax and Jucunda are grown in more northern European countries. 
The question arises whether the behaviour of Madame Moutot in the present experi- 
ments is connected with its distribution. If Madame Moutot responded to the tem- 
perature in the same way as the other 4 varieties, flower initiation would probably be 
unsatisfactory in southern countries. For the same growing points grow into either 
runners or branch crowns. The branch crowns may later initiate inflorescenses (3). 

Finally it is of interest to compare the present experiments with those on runner for- 
mation in strawberry plants in autumn and winter (5). Runner plants of the variety 
Deutsch Evern were grown at different temperatures in long days of different light 
intensities produced by artificial light. Under the conditions of these experiments it 
proved impossible to produce a fair number of runners at 17°C and 20°C in autumn 
and winter. The present experiments have shown that an appreciable number of run- 
ners is produced at these temperatures in a natural long day. Hence it should be 
possible to produce a fair number of runners at 17°C and 20°C in autumn and winter. 
Probably a long day with high light intensity is essential. 


5. SUMMARY 


The object of the present experiments was to ascertain whether there are differences 
in runner production between the strawberry varieties Deutsch Evern, Oberschlesien, 
Auchincruive Climax, Jucunda and Madame Moutot. To this end runner plants of 
these varieties were grown at 4 constant temperatures, viz. 17°, 20°, 23° and 26°C, in a 
natural day. 

It was found that runners were produced at all 4 temperatures. However, there were 
differences between the varieties in the number of runners produced. 

Às the temperature became higher the number of runners increased, except in the 
variety Madame Moutot, which has a lower optimum temperature for runner produc- 
tion than the other varieties tested. 

Both the degree and duration of runner production were affected by temperature. 
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6. SAMENVATTING 


Invloed van de temperatuur op de uitlopervorming van 5 aardbeirassen 


Het doel van het onderzoek was na te gaan of er verschillen zijn in uitlopervorming 
bij de aardbeirassen Deutsch Evern, Oberschlesien, Auchincruive Climax, Jucunda en 
Madame Moutot. Hiertoe werden uitloperplanten van genoemde rassen geteeld bij 4 
constante temperaturen, t.w. 17°, 20°, 23° en 26°C, onder een natuurlijke daglengte. 

Gebleken is dat de rassen bij alle 4 temperaturen uitlopers vormden. Er waren echter 
verschillen tussen de rassen wat betreft het aantal uitlopers. 

Naarmate de temperatuur hoger was werden meer uitlopers gevormd, uitgezonderd 
door het ras Madame Moutot, dat een lagere optimale temperatuur heeft voor uit- 
lopervorming dan de andere onderzochte rassen. 

De temperatuur beïnvloedde zowel de mate als de duur van de uitloperproduktie. 
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INTRODUCTION 


Under the auspices of the XIVth International Horticultural Congress a special con- 


ference was held on two themes: 


1. Principal trends in the development of new vegetable varieties. 
2. Problems concerning the standardization and naming of vegetable varieties. 


The conference was held at the Institute of Horticultural Plant Breeding at Wage- 
ningen, and was attended by some fifty people during the two days. Seventeen coun- 


tries were represented. 


Australia 

D. A. JOHNSTON (36) 
W. EF. WALKER 

J. C. WALSH (40) 


Austria 
F. Paree (report only) 


Belgium 
A. LECRENIER (30) 
Ve ESTIEKIN (23) 


Canada 
CHAS. WALKOF (18) 


Denmark 
M. BLANGSTRUP JORGENSEN (56) 
E. BLANKHOLM (58) 


Egypt 

A. MAHROUKI (20) 
M. S. KHALIL 

À. 1. EL MURABAA 
H. H. A. SeLrm 


France 

R. FOURMONT (53) 
L. FRIEDBERG (27) 
G. TREBUCHET (57) 
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Germany 

H. BAssE (43) 

De lEAUX (29) 

À. Roux (33) 

W. SCHUPHAN 

F. v. WAVEREN (55) 
Miss Ca. ZORN (37) 


Great Britain 
J. C. HAIGH (41) 
C. NORTH (54) 


Japan 
M. KAJIURA (report only) 


New Zealand 
Mrss G. PriestLey (12) 


Netherlands 

J. M. ANDEWEG (19) 

O. BANGA (35) 

A. M. P. A. BLOEMARTS 
B. K. Boom 

J. P. BRAAK (50) 

J. H. A. FERGUSON (42) 
J. A. Huyskes (31) 

J. R. JENSMA (39) 

Kro YAM OH (49) 


D, 
OO ODDOD OD OOOODO® 


Numbers in circles refer to participants’ names mentioned in text. Not mentioned in text are: 


1 Miss L. T. Banga 7 Mrs. Blankholm 13 Mrs. Smeets 

2 Mrs. Szteyn 8 Mrs. Banga 14 Mrs. Braak 

3 Mrs. North 9 Mrs. Haigh 15 Mrs. Huyskes 

4 Mrs. Miller 10 Mrs. Veldhuyzen 17 Miss W. Terpstra 
5 Mrs. Lammers van Zanten 24 Miss D. A. Banga 


6 Mrs. Andeweg 11 Mrs. Meddens 


48 Mr. W. Koopmans who acted as secretary of the conference. 
45 Mr. G. Berends who helped as an interpreter. 


Miss H. G. KRONENBERG (16) 
R. P. LAMMERS (52) 

J. J. MEDDENs (25) 

Miss M. C. H. v. D. MEULEN 
F. E. NIJDAM 

G. OUDEMANS 

Miss Ta. F. S. M. VAN SCHAIK 
L. SMEETS (46) 

J. SNEEP (22) 

G. J. A. TERRA (44) 

R. TROOST 

N. VELDHUYZEN VAN ZANTEN (59) 
H. F. WATERSCHOOT (32) 

A. R. ZWAAN (29) 

A. E. ZEILINGA (SI) 


Norway 
À. R. PERSSON (26) 


South-Africa 
A. J. v. D. MERWE (47) 


Sweden 
H. LAMPRECHT (60) 


U.S.A. 
J. C. Mirrer (21) 
N. Srurs (34) 


Yugoslavia 
M. DOBRENOv 
S. PAVNOVvIC (38) 
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Sixteen reports on theme 1 were forwarded; three on theme 2. With a few exceptions 
the reports were not read but only discussed. Here follows a summary of some of the 
main points of the reports and the discussions on theme 1. I hope to come back to 
theme 2 later. It is quite impossible to do justice to every part of each report or to 
every important remark that was made. But the reports will be published ín detail in 
the Proceedings of the XIVth International Horticultural Congress. 


EXPANSION OF VEGETABLE CONSUMPTION CALLS FOR EXTENSIVE BREEDING 


In most parts of the world the consumption of vegetables still has a tendency to 
increase. Formerly the reason for eating vegetables was perhaps often mainly a nega- 
tive one, for in many cases vegetables were eaten only because of an intentional 
rejection of food of animal origin, or an insufficient supply or relative expensiveness 
of such food. But since the knowledge of dietetice problems has increased, this reason 
has been turned into a positive one. Nowadays people wish to eat vegetables especially 
because of their specific food value. 

In most cases this specific food value lies in trace elements, vitamins and possibly 
other concomitant dietetic factors, and in some cases also in main dietetic elements 
such as carbohydrates and proteins. In contrast to some countries having high vege- 
table consumption such as Japan, where vegetables represent up to 45 % of the food 
intake, there are others in which the authorities have come to the conclusion that too 
few vegetables are eaten. 

For instance the population of Yugoslavia has increased by 17 % in the last 20 
years, whereas the vegetable growing area has only increased by half a percent. There- 
fore, as diets are inclining towards a greater proportion of vegetables, a scheme for 
extending the production of vegetables has been drawn up. 

In Norway the conclusion has also been reached that the consumption of vegetables 
is too low. People are becoming increasingly interested in vegetables. Consequently a 
big project aiming at an increase in the vegetable production, by 50 % for the time 
being, has been launched. In this project special plans are being worked out for 
northern Norway. 

Since 1940 a big project for the extension of vegetable growing has been in progress 
in South-Africa. 

Also in other countries the extension, improvement and especially improved adap- 
tation to local conditions is being aimed at in vegetable production. And without 
exception the creation of suitable varieties plays an important part. 


STANDARDIZATION OF VEGETABLE GROWING HAS ITS CONSEQUENCES 


As long as local growers adapt their varieties to local preferences and food habits, 
there will be a great dispersion in the gene material used. Many different kinds and 
varieties reach the markets, and it seems to be a reasonable supposition that this will 
favour the availability of a wide range of additional food components. But several 
factors promote a tendency towards a standardization of the types and a reduction 
in the number of varieties used. 

Originally, local vegetable growing near cities and towns dominated. But as soon 


20 


CONFERENCE ON THE IMPROVEMENT OF VEGETABLE VARIETIES 


as it became possible to ship fresh vegetables over great distances specialized centres 
with favourable growing conditions, sometimes rather far away from the consumption 
centres, very often got the leading positions. Therefore a greater need of pooling the 
product, standardizing the packing material, and consequently standardizing the 
varieties arose. It is well known how important shipping facilities have made the 
vegetable growing areas in the southern states of the U.S.A. In France a winter lettuce 
growing centre of about 5000 ha has developed at Perpignan. In this culture Trocadéro 
à graine noire is the one variety used. The early tomato centres in North-Africa grow 
only the variety Marmande. The same general tendency of standardization is seen in 
countries such as the Netherlands and Italy, especially for their export of fresh vege- 
tables. 

Another factor in reducing the number of varieties used is the fact that there is 
more and more research on varieties and consequently more information on what are 
the best. Education of the growers helps a lot to make them more and more variety- 
minded, and to cause them to pick out the best. In some countries, like Germany, 
Austria and Yugoslavia, a restriction of the trade to acknowledged varieties is practised. 

The French report mentions the decreased availability of labour in the kitchen. 
This is either because the housewives have a job outside the house, or because hired 
help is too expensive. This factor operates in many countries. It causes a greater use 
of processed vegetables produced in bulk somewhere, so mostly a standardized pro- 
duct again. 

This standardization is economically unavoidable. But it means a narrowing of the 
gene material. And so far it has caused a domination of outside appearance over 
internal quality. This raises the question whether the plant breeder should introduce 
more concern for internal food value and taste in his planning. 


ADAPTATION TO FOOD HABITS AND CONSUMERS PREFERENCES 


Food habits and consumers preferences are the first directives for every vegetable 
breeder. They may greatly vary with countries or even with areas. The English prefer 
large peas and small tomatoes whereas the French favour small peas and large to- 
matoes. In the U.S.A., Canada and Australia consumer preference is more and more 
for small-headed cabbage varieties; in many other countries large-headed varieties 
are still popular for certain purposes. 

In Egypt the methods of cooking and the ways of eating vegetables such as cabbage, 
carrots, radish and sweet potatoes differ from those used in many other countries. 
Because cabbage leaves are eaten stuffed with rice and meat they have to be thin and 
the head must not be too compact. Carrots are eaten raw or processed as jams. The 
local variety has small purple roots which are sweet and tender, but poor in carotene 
content. 

Breeding programmes aim at increasing the carotene content of this carrot without 
too much sacrifice of the other popular characters. Leaves of the local variety of 
radish are tender and soft and are eaten raw. Any improvement in the radish should 
not do away with this merit. Sweet potatoes are eaten baked, a method that requires 
firm flesh. Sweet potatoes that are rich in carotene generally have soft flesh and thus 
are not suitable for baking. This example from the Egyptian report proves that a good 
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knowledge of the food habits in different countries and areas is very necessary for a 
plant breeder to meet with success. 

Consumers preferences may be very persistent. In many of the so-called „poorer” 
districts in England for example, the staple vegetables for the months of February, 
March and April are savoys and swedes, because 30 years ago they were the only cheap 
vegetables available. To-day the demand has changed little, despite the availability 
of more attractive vegetables at competitive prices and a considerable increase of the 
incomes and an improvement in the standard of living of the inhabitants of such 
districts. There are signs of such a change but as yet it has had little effect. When in the 
Netherlands A. R. ZwAAN introduced his new radish variety Cherry Belle, which is 
very resistant to sponginess, he showed some vegetable-retailers that his new radish 
might grow very large without becoming spongy. He invited them to sell these large- 
grown radishes to the public, just to show that they still were good. The retailers ad- 
mitted that sponginess was absent, but they did not dare to sell the radishes. They 
said: the house-wives believe that a large-sized radish must be spongy, so we should 
lose our goodwill if we sold them. Thanks to the publication of the results of variety- 
research and to the extension service, the vegetable growers now grow this variety and 
the public has the benefit of its sponginess-resistance without knowing it; for it is 
harvested at the same size, of course, as the established varieties. 

Many cases, however, are reported in which the public has accepted varieties with 
better qualities if these are easily perceived. Among these are fleshy French beans, 
highly coloured carrots of a good shape, cucumbers that will not become bitter, well- 
coloured tomatoes, etc. In Japan in squash, tomato and watermelon this better adap- 
tation to consumers preferences has been reached by the use of hybrid varieties; e.g. 
seedless watermelons are being produced by means of hybrids between tetraploid and _ 
diploid varieties. 


INTERNAL QUALITY 


Miss Tr. F. S. M. VAN SCHAIK delivered a speech on the importance of those food 
qualities of vegetables which are not easily perceived and Pror. G. J. A. TERRA stated 
some cases, experienced in Indonesia, in which the internal food value is an interesting 
factor. He said that Indonesian lettuce has a rather loose head and consequently 
might, at first sight, be rejected according to the European and American standards 
of compactly heading varieties. It turned out, however, that its vitamin C content was 
double that of the ordinary European varieties. So the Indonesian type was to be 
preferred from the standpoint of the food scientist. Yellow fleshed sweet potatoes are 
better than white fleshed, because of their higher vitamin content. Here the inside 
colour indicates a more useful type, but outside colour is not of any importance. He 
also pointed out that in countries where the increase in animal protein production is 
difficult, the breeding of vegetables with a high protein content may be worth trying, 
e.g. in plants like Euphorbia pulcherrima, Sauropus androgynus, Manihot utilissima, 
Jatropha cureas, and Codiaeum variegatum. 

A high protein content alone would not be sufficient. Selection should also be made 
for a suitable proportion of the amino-acids that meets the human need. 

DR. J. C. MILLER from Louisiana (U.S.A) told of his breeding work with sweet 
potatoes and said that the carotene content of the same variety may greatly vary with 
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different areas. DR. H. LAMPRECHT from Sweden confirmed the modifying influence 
of the growth conditions. Swedish experience has learned that the best quality of 
fruits, potatoes and vegetables is obtained in the northern part of the country. 
MR. F. VAN WAVEREN from Germany said that the quality of peas, and also of other 
kinds of vegetables, may vary widely with the countries where they are grown. 

Everybody agreed that internal food quality and taste are important characters in 
vegetable varieties. For commercial plant breeders, however, it will not be easy to 
make efficient projects in this direction, for thusfar the public has not paid for fa- 
vourable characters which cannot easily be seen. So here seems to be a task for state 
institutions. 

In this connection it is very interesting that Denmark is preparing a basis of variety 
evaluation and chemical analysis that may possibly lead to certification of certain 
varieties for a high vitamin content. 
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ADAPTATIONS TO NORTHERN REGIONS 


Fifteen years ago country residents in the Prairie Provinces of Canada found it 
difficult to maintain a well-balanced diet with their limited range of vegetables. Availa- 
ble varieties were not adapted and failed to produce a satisfactory crop. 

These areas are characterised by a short frost-free growing period (June 15 to the 
end of August). To meet this situation several very early maturing varieties have been 
bred, and more are coming. 

The Meteor tomato is an example of a new, low growing, determinate, early ripen- 
ing, large-fruited tomato variety that has practically replaced the indeterminate 
Earliana variety in the Prairie Provinces. Because of its small plant size and its limited 
foliage cover, early fruit setting and ripening are promoted. Another advantage of its 
dwarf character is that it will not easily be damaged by strong winds. 
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A further improvement has been realized by the development of a determinate type 
of tomato with short internodes between branches growing from a strong main stem. 
The flower clusters are usually in pairs and those nearest to the main stems set the 
greatest amount of fruit. As a result, the fruit of the plant is centrally located and 
held off the ground by the main stem. This prevents the fruits from being spoilt. There 
is also considerable interest for frost resistant tomatoes. Lycopersicum peruvianum has 
demonstrated marked frost resistance. This species has been crossed with varieties of 
L. esculentum in order to develop frost-resistant tomatoes suitable for field planting 
in May. 

Tiny Tim pea (9-10 inches tall) is replacing Wisconsin Early Sweet and Alaska as 
garden varieties. Selkirk and Arctic Sweet are very early garden peas of high quality 
that are expected to replace the standard varieties Little Marvel and Homesteader. 
Selkirk is drought resistant. 

Morden Midget is a dwarf cabbage (10 inches tall, heads 142 pounds) of excellent 
quality, resistant to bursting of the heads in spite of ample Soil moisture. When availa- 
ble it is expected to replace the larger-headed and en bursting' varieties Golden 
Acre and Jersey Wakefield. 

Other important varieties for short season localities are the dwarf sweet pepper 
Morgold, the early Morden Early cucumber, and the early, high quality sweet corn 
varieties Altagold and Dorinny. 

Norway has problems similar to those which Canada has in its Prairie Provinces. 
It is unique because the warm Gulf stream enables an intensive plant production 
farther north than in any other place in the world. The growing season is short, the 
temperature rather low, and, especially in the extreme north, the day is very long. In 
the northern part of the country there is a continuous day, in the southern part the 
day length is maximally 20 hours. Also the altitude of the growing districts may be 
very different; it varies from about sea-level in the coastal area to 4-600 m above sea- 
level. 

For the northern parts of 
the country the develop- 
ment of better adapted va- 
rieties of red beets, leek, 
celeriac, sugar peas and 
cabbage is important. It is 
planned first to test a great 
many varieties in northern 
Norway and then to start 
breeding work with the best 
adapted material. 

The northern part of 
Sweden lacks the influence of the warm Gulf stream. Therefore, its suitability for the 
growth of vegetables is less than that of the corresponding parts of Norway. For 
those northern regions where vegetables are grown, Argus is a specially adapted 
white cabbage variety. It ripens before the Amager strains. 
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ADAPTATION TO SUB-TROPICAL CONDITIONS 


In great parts of Australia and South-Africa many varieties from the southern states 
of U.S.A. appear rather well adapted. The same applies to Egypt and probably to 
most sub-tropical countries or areas. Disease resistance is not always the same as in 
the U.S.A. 

Sub-tropical conditions 
imply a relatively short day 
length, a hot summer and a 
very mild winter without 
frost. Therefore cool season 
crops can only be grown 
during the winter time (au- 
tumn, winter, spring). In 
South-Africa the Lowveld 
of the Transvaal is a winter 
production area. In Austra- 
lia extensive frost-free areas 
in Queensland enable this 
state to produce tender vegetables during the winter, largely for export to southern 
states. In many places warm season crops can be grown during the summer. 

All three countries report breeding work aiming at a greater adaptation to different 
ecological conditions, or at combining available ecological adaptation with other 
characters. 

In Egypt the bright sunshine and the excessive heat during the summer brought the 
problem of affording enough shade to tomato fruits on the increasingly popular de- 
terminate type plants to the fore. This problem is being solved by incorporating the 
gene for potato leaf in all the newly introduced tomato varieties. 

In Japan ecologically adapted varieties were bred in cabbage, carrot, Chinese cab- 
bage, cucumber, onion, strawberry and tomato. In many cases F, hybrids proved very 
useful to realize this purpose. 


ADAPTATION TO ECOLOGICAL CONDITIONS IN TEMPERATE ZONES 


Adaptation of cool-season crops to summer heat and drought is one of the ob- 
jectives. In France experience has shown that light coloured lettuce types like Attrac- 
tion (White Boston) do not grow well in the mediterranean area where the summers 
are hot. The green varieties like Têtue de Nimes and Madrilène are much more adapted 
to this climate. 

The French report says that those who get used to the green varieties end by pre- 
ferring them. In Germany Futura is a new summer lettuce variety which distinguishes 
itself by heat resistance. 

In the Netherlands a project to breed a more heat and drought resistant summer 
cauliflower is under way. 

A second item is the adaptation of warm season crops to cool summer temperatures. 
The Belgian report emphasizes the desirability of more cold resistance in open air 
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tomatoes. In Denmark the 
open air cucumbers are 
being made more resistant 
to cold and wet weather. 

In the Netherlands with 
its long growing season the 
adaptation of varieties of 
crops like endive to the cold, 
wet, light deficient autumn 
weather is important. Also frost resistance in winter open air crops like Brussels 
sprouts and kale is aimed at. 

Apart from areas influenced by the Gulf Stream (like S.W. England and Wales) the 
British climate is too cold for the production of cauliflower heads in January and 
February; consequently an entirely different group of varieties is grown in these 
favoured areas. As the climate of these districts is also favourable for the development 
of Ring Spot (Mycosphaerella brassicicola) such varieties must be resistant to this di- 
sease. 

In the temperate zones glasshouse culture during the winter is very frequent. As the 
natural light conditions are poor then, adaptation of varieties to short, light-deficient 
days is desirable. In England hybrid tomatoes with the ability to flower and fruit in 
winter are being developed. In Sweden the Cavallius spinach was created; it grows 
very well under glass in the short winter days. In the Netherlands projects to breed 
better adapted tomatoes, spinach and cauliflower are under way. From the lettuce 
variety Blackpool a strain that can grow under very poor light conditions has been 
selected. 


DISEASE RESISTANCE 


In most breeding programmes the breeding of disease-resistant varieties is a very 
important objective. Phenomena like the occurrence of different biotypes of fungi or 
the fluctuation in resistance under different ecological conditions tend to increase the 
work. 

It would take too much space here to mention all the projects under way. They can 
be found in the reports. Here only a summary of some of the newly developed 
disease-resistant varieties is given. 


Beans Germany Colletotrichum Schreibers Resista Wachs 
Gebr. Dippes Wachs Quitlinga 
Mosaic virus 1 Haubners Rekord 
he Olympia pole 
5 Mansf. Gold (beans 
f Wachs Goldr. 
Resistent to Colleto- Schreibers Imuna 
trichum and little sus- 9 Longimuna 
ceptible to mosaic vi- ij Grandimuna - 
rus l and 2, and to- 3 
bacco virus 11 
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Beans 


Peas 


Tomato 


Cucumber 


Cabbage 


Spinach 


Netherlands 


Sweden 


U.S.A. 


France 
Germany 


Netherlands 


U.S.A. 


Canada 
England 


Netherlands 
Sweden 


Netherlands 


Sweden 
Japan 
U.S.A. 
Netherlands 


U.S.A. 


Mosaic virus 1 


Colletotrichum 


Mosaic virus 1 


Fusarium wilt 
Fusarium wilt and Top 
yellows 

Top yellows 

Fusarium wilt + Top 
yellows 


Fusarium wilt 


Cladosporium fulvum 


Cladosporium 
cucumerinum 


Erisyphe cichoracearum 
Mosaic 

Yellows 

Blight 


Blight 
Peronospora spinaciae 


Fruca 

Furore 

Voorluk 

Servus 

Widusa, 

Aromata 

Combine } pole beans 
Romore 


Drabant (wax) 


Contender 

Full Measure 
Hi-Score 

Impr. Tendergreen 
Processor 

Rival 

Topeross 
Topmost 

Wade 


Clause 50 
Breustedts Ceres 
v. Waverens Juwel 


Rondo 
Vares 


All recently introduced new va- 
rieties. 


Vagabond 

Vulcan 

Ware Cross (hybr. var.) 
Single Cross (hybr. var.) 
Danderyd: 

Weibulls Immuna 


Vios 
Mabro 
Amato 
Proso 
Esvier 
Favör 


Shimoyama-Chitose 
Many varieties 
Presto 


Many varieties 
Hybrid no 7 
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Radish Japan Mosaic Tahakura 
Hayafutori-Nerima 


Watermelon Japan |_Anthracnose 7 Hybrid varieties. 


ADAPTATION TO PRODUCTION TYPES AND HARVESTING TECHNIQUES 


Where ecological conditions cause a short growing season (summer culture in 
northern regions, winter culture in sub-tropical regions) early maturing varieties are 
wanted. Also marketing conditions may stimulate the breeding of early varieties. This 
is the case with kohlrabi, tomatoes and cabbage in Germany, with beans, onions, 
radishes, cabbages and red beets in Austria and with tomatoes, slicing cucumbers, 
broad beans, and many other crops in the Netherlands. In some crops different degrees 
of earliness are wanted for the possibility of successive harvest times, e.g. for canning 
peas in many countries, and for witloof in Belgium, France, and the Netherlands. For 
some crops it is preferred to use one variety and to get successive harvesting times by 
successive sowings. A combination of earliness and high productivity is wanted very 
much. Japan has reached this in cabbage types by breeding hybrid varieties. | 

Peas are more and more used as a canned product. In most countries the use of tall 
types of peas is therefore decreasing and the use of dwarf types fit for growing in large 
plots that are mechanically harvested is increasing. The demand is for a series of 
successively ripening varieties of dwarf peas with firm stems and simultaneously 
ripening pods. And they should combine the productivity of the old agronomic types 
with the quality of the old market gardeners types. As French beans are also important 
for canning, the same tendency exists with this plant. 

Breeding spinach varieties with more or less erect leaves for mechanical mowing is 
becoming more and more important (e.g. U.S.A., Sweden). 

Large plots of crops like cabbage and lettuce are fit for harvesting with the use of a 
conveyer belt. The plants are cut or picked by hand, and put on the belt. The conveyer 
belt is moved over the fields. The produce 
is packed and put on a truck. The rubbish 
is left in the field (e.g. southern states of 
U.S.A). 

In most countries the long types of red 
garden beet have been or are being repla- 
ced by round types because of easier har- 
vesting and shorter growing season. In a 
deep soil of good structure the produc- 
tivity of carrots is practically proportio- 
nal to the length of the carrot, but be- 
cause of difficulties with long types when 
lifting and transporting them, medium 
long types are preferred. In Denmark 
the roots of scorzonera are made shorter 
and more blunt. A certain amount of 
mechanical harvesting of root crops is 
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practised by the use of ploughs or plant lifters, but that does not call for much differ- 
ence in the varieties. 

A market gardener may prefer a variety in which the individual plants ripen suc- 
cessively, in order to be able to sell his product gradually. But when the plants are 
grown in large plots for simultaneous harvesting, uniformity of the varieties is very 
much needed. 

For heterogamous plants the breeding of hybrid varieties is a powerful means to 
reach this purpose. U.S.A, Japan and Canada have achieved important results in this 
field (e.g. in onions, cabbage, cucumbers, sweet corn, watermelon, etc.). In several 
other countries a lot of breeding work for the production of hybrid varieties is being 
done too. It may be expected, therefore, that the number of hybrid varieties will 
steadily increase. 


ADAPTATION TO STORAGE, HANDLING, TRANSPORTATION, AND PROCESSING DEMANDS 


Storage of fresh vegetables plays an important role in countries with a relatively 
long winter, that is in the northern countries. But also in countries in the latitude of 
England, Netherlands, Denmark and Germany, much selection for keeping quality 
has been and is being done. The most frequently stored vegetables are cabbage, root 
crops and onions. 

Winter storage is made less important by the improvement of transportation, can- 
ning and deep-freezing possibilities, as well as by glasshouse culture. 

Resistance to handling and transportation is quite a different thing from keeping 
quality. Protection of the edible part by outer leaves (cauliflower), scales (onion) or 
skin (potatoes) is important. Another way of improving the resistance to transport- 
ation is to make the tissues tougher. This may or may not decrease the internal quality 
of the vegetables. As DR. WALKOF said: if one works on the adaptation of varieties to 
transportation purposes, there is a tendency to forget about other purposes including 
internal quality. But that does not imply that this can not be adjusted afterwards. 

The members of the conference were generally of the opinion that a combination 
of resistance to transportation and a reasonable internal quality is quite possible in 
most cases. 

Most peas are canned. In many countries a lot of work is done to develop new pea 
varieties in which productivity is combined with good quality for processing. 

Many tomatoes are canned also, either as purée or as juice, but especially in areas 
where they can be grown in the open air. Japan reports two new varieties for this 
purpose: Sakae no 1, retaining 50 % of raw material as purée, and Sinano-scarlet, 
retaining 45 %, but retaining good colour. In Canada, Geneva John Baer is the 
leading variety for commercial canning in the provinces of Quebec and Ontario, but 
it has several weaknesses, and new improved varieties are anticipated. Clark’s Early 
is a standard in British Columbia. In the Mediterranean area (France, Italy) a lot of 
canning tomatoes are grown. 

Among the other crops that are canned are carrots, asparagus, sweet corn and 
French beans. In Europe the bean variety Double Dutch Princess (Stringless Double 
White) is considered to have the best quality. SCHREIBER in Germany has bred Imuna 
and Longimuna which also are popular for canning. 
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In the U.S.A. the freezing industry each year sees a big increase, and the same is 
true for many other countries. In Norway the frozen fish industry has a freeze link 
all over the country and every grocer already has a freeze dish. This offers great pos- 
sibilities for the use of frozen vegetables. In Sweden they used to grow spinach in 
glasshouses and frames. But since the development of the deep freeze industry, the 
early glasshouse product has been replaced by frozen open air spinach, because this 
is cheaper. They use the varieties Viking for overwintering in the open in southern 
Sweden, and Viking H for sowing in spring and summer. 

Among the frozen vegetables are peas, beans, spinach, Brussels sprouts, cauliflower, 
and green sprouting broccoli. In Canada it has been found that green sprouting 
broccoli, after being frozen and then cooked, has a tendency to become soft and under 
certain conditions it may get a slimy texture. 

Therefore they are now beginning to show a preference for the purple cauliflower in 
place of the sprouting broccoli for freezing purposes. It does not become soft or slimy 
after cooking and the purple colour disappears. 

A general conclusion from the discussion on freezing vegetables was that breeding 
work for this purpose will become more and more important. 


SUMMARY 


A summary is given of the reports and discussions of the international conference 
on principal trends in the development of new vegetable varieties, at Wageningen, 
Netherlands, on August 26, 1955. This conference was attended by some fifty re- 
presentatives of seventeen countries. The discussions included the following items: 
adaptation to food habits and consumers preferences, to ecological conditions, to 
disease resistance, to production types and harvesting techniques, and to handling, 
transportation, storage, and processing requirements. The exchange of facts and ideas 
was very fruitful. It was agreed to keep in touch with each other and hold a meeting 
of this kind at every future International Horticultural Congress. 


SAMENVATTING 


Internationale Conferentie over de ontwikkeling 
van nieuwe groenterassen te Wageningen op 
26-27 augustus 1955 


Een samenvatting wordt gegeven van de rapporten en discussies van de internationale 
conferentie over de voornaamste tendenzen in de ontwikkeling van nieuwe groente- 
rassen, gehouden op 26 augustus 1955 te Wageningen. 

Deze conferentie werd bijgewoond door ongeveer 50 vertegenwoordigers van zeven- 
tien landen. De discussies omvatten de volgende punten: aanpassing der rassen aan 
voedingsgewoonten en aan de voorkeur van gebruikers, aan ecologische omstandig- 
heden, ziekte-resistentie, productie typen en oogstmethodes; verder aan eisen t.a.v. 
behandeling, vervoer, bewaring en verwerking. 

De uitwisseling van feiten en ideeën was zeer vruchtbaar. Men kwam overeen met 


elkaar in contact te blijven en bij elk toekomstig Internationaal Tuinbouwcongres 
weer bijeen te komen. 


32 


Euphytica 5 (1956): 33-40 
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1. INTRODUCTION 


“Eelworm” in rye is caused by the stem eelworm Ditylenchus dipsaci. A method of 
control is unknown and it is therefore a matter of course to try and combine the eel- 
worm-resistance occurring in some local varieties with the productivity of the bred 
varieties. 

In this article the writer presents his experience in the breeding of the Heertveld 
rye, a variety which has a fairly good resistance to eelworm. 


2. THE OCCURRENCE OF EELWORM-RESISTANCE IN LOCAL VARIETIES 


In local varieties a natural diversity of forms is mostly found which enables one to 
select successfully for desired types or to choose parental material for hybridisation 
work. 

Às far as the local varieties of winter rye are concerned, it should be mentionêd 
. that some can withstand eelworm attack without suffering from it to any noticeable 
extent. 

Local varieties with eelworm-resistance are, among others, Ottersum rye, Pulder 
rye and Heikoorn. They have not become widely distributed on account of a low seed. 
production and very long, weak straw. Selection has been practised within them, 
though attempts to raise a new variety with stiff straw and a fair production have 
so far been unsuccessful. 


3. THE BREEDING OF HEERTVELD RYE 


Heertveld rye has been obtained in a simple way on the ““Heertveld-farm”’, Veghel 
(province of North Brabant) which belongs to the Breeding Station C.I.V. 

By crossing Ottersum rye with Petkus winter rye and backcrossing the resulting 
material with Petkus winter rye, a population was obtained from which a large number 
of plants was harvested separately. Selection was done with the object of raising plants 
with straw not exceeding the length of Petkus winter rye. Strict standards were also set 
on stiffness of straw and besides only plants were chosen with well-filled square ears. 

The next year kernels derived from the selected plants were sown in separate rows. 
The soil in which the rye was sown, was heavily infested with eelworms and the field was 
situated on an isolated place. In 1944, of many rows 36 appeared to have a reasonable 
eelworm-resistance. But on assessment of other characters prior to flowering many of 
the chosen rows exhibited undesirable characters, such as long and/or weak straw, 
narrow and/or lax ears and also poor tillering. It seemed desirable to eliminate all 
these unfavourable types and ultimately only 3 of them were retained. Some deviating 
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plants occurring in these 3 rows were discarded. The rest were planted at close distance, 
prior to flowering, so that the remaining plants could pollinate each other satisfactorily. 
(By digging the plants out with a large root ball they could be transplanted success- 
fully). 

The seeds derived from these 3 rows, were sown as a mixture on the same eelworm- 
infested field. The new selection made a favourable impression. Its eelworm-resistance 
was good and only a few plants had the same ear-type as Ottersum rye. These deviating 
plants were cut down prior to flowering. From the remaining part a great many plants 
were chosen for consideration for further selection. The rest were harvested together 
and used for mass-increase. 


FIG. 1. THE TRIAL FIELD ON HEAVILY INFESTED SOIL GIVES THE IMPRESSION OF A CHESS-BOARD. 
DIFFERENCES IN SUSCEPTIBILITY ARE EVIDENT 


The next year a trial field was laid out on eelworm-infested land. The resistance 
proved to be good. However, it was not possible to compare the yields because the 
standard variety had almost entirely disappeared. On healthy soil the yield appeared 
to be inferior to that of Petkus by 5 % and even seemed to decrease in the following 
years. 

The provisional name of the newly created variety was indicated by C.L.V. 44/36; 
CLV. being the official abbreviation of the organisation working the breeding 
station, 44 for the year when the selection was started and 36 as the original number 
of rows which had a fair eelworm-resistance. (Figs. l and 2). 


4. COUNTERBALANCE OF THE DEGENERATION CAUSED BY INBREEDING 


Because this rye-variety had originated from three open pollinated plants, the 
assumption was justified that the narrow basis of this cross-fertilizing crop would 
induce inbreeding. Therefore we have immediately searched for material which 
would be able to counteract the degeneration caused by inbreeding. For this purpose 
a great number of “Petkus-seeds”” were sown together with the C.L.V. 44/36 variety. 
The Petkus plants were pollinated by the new creation and harvested separately. 
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The resulting seeds were again sown separately on eelworm-infested soil. Now the 
uniformity of the plants appeared to be better than in crosses between Ottersum rye 
and Petkus rye. However, the eelworm attack was rather severe so that not a row was 
found with sufficient resistance. 


FIG. 2. PETKUS RYE AND HEERTVELD RYE COMPARED. LEFT, PETKUS RYE, 
HEAVILY DAMAGED BY STEM EELWORMS; RIGHT C.I.V. 44/36, SHOWING 
A HIGH DEGREE OF FIELD RESISTANCE 


From this material again plants were chosen and 60 of them were sown separately 
on infested soil. In April all were dug out in order to ascertain the damage; 56 proved 
to be fairly resistant. The plants showing no symptoms at all were again planted 
together for seed production. The resulting seed was used to make various mixtures 
with Heertveld rye and the mixtures were indicated by letters. After many trials the 
lots denoted by E‚ G, M and H were the most outstanding. E had a later spring 
development and was less resistant, G produced a lower yield and its resistance cor- 
responded with Heertveld rye. M was less resistant and yielded better, but H was 
similar to Heertveld rye, in resistance and stiffness of straw as well as in early and 
good soil coverage. Its yields approached that of Petkus winter rye. 


5. ISOLATED MULTIPLICATION 


Because the eastern part of the province of Brabant is an area where rye is widely 
grown, there was always the imminent danger of pollination by a rye variety susceptible 
to eelworms. Therefore multiplication of the new variety was in the first years 
practised on small isolated fields. Some of these had been reclaimed by the Breeding 
Station C.IL.V. itself, on an extensive heath between the towns of Tilburg and Eind- 
hoven. (Fig. 3). 

Besides the starting material was always sown on eelworm-infested soil so that the 
resistance to the disease would be maintained. The risk of foreign pollen has decreased 
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vocaal Fie. 3. ISOLATED-MULII- 
en PLICATION OF HEERTVELD 
RYE ON A SMALL FIELD 
SITUATED IN AN 
EXTENSIVE HEATH 


in late years: in a large circle around the breeding establishment only the eelworm- 
resistant variety is grown because the whole area is heavily infested. 

Selection is practised also according to the laboratory method of Dr SEINHORST (3). 
Rye kernels are allowed to germinate in cardboard and the plantlets are inoculated 
with eelworms by means of a syringe. (Figs. 4 and 5). 


6. CIV. 44/36 IN THE LABORATORY OF DR. SEINHORST 


Dr. J. W. SEINHORST of the Institute for Phytopathological Research (L.P.O.) at 
Wageningen has tested C.I.V. 44/36 on its resistance to rye-eelworms. 
The results are summarized below. 


Percentage not Percentage Percentage 
Number of ; 
or hardly slightly heavily attacked 

plants tested attacked attacked Petkus 
Petkusnve nn 56 9 5 93 
Wetraploiduve 50 D 2 9% 
OLENE 189 34 43 23 
CLVA4IS ONE EN EAN 188 2) 50 25 


Dr. SEINHORST has made the following remarks. “The percentage of little or not 
reacting plants is but small, in the case of Heertveld rye and Ottersum rye. The per- 
centage of plants becoming equally diseased as Petkus rye and Tetraploid rye, is 
rather small. 

About half of the plants are not resistant, it is true, but yet less susceptible than 
Petkus. The significance of this decreased susceptibility should be demonstrated by 
means of a field trial. The eelworms can maturise and produce eggs in all plants, also 
in the resistant ones. However, assessment of the resistance is difficult on account of 
the existence of transitory stages”. 
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FIG. 4. INOCULATION OF SEEDLINGS. ACCORDING TO THE METHOD OF DR. SEINHORST 


7. TRIALS ON THE HEERTVELD FARM 


The new rye-variety C.L.V. 44/36 was called Heertveld rye, after the name of the 
establishment where it has been raised. The farm is heavily infested with rye-eel- 
worms. 

A large trial field with Petkus winter rye and Heertveld rye proved that Petkus rye 
could not be grown on the farm. From January to April the plants languished more 
and more until they had disappeared almost entirely. The field became covered with 
weeds. The Heertveld rye was also attacked by eelworms: about 10% of the plants 
showed symptoms of the disease in a greater or lesser degree. However, most of the 
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Fia. 5. DISEASED AND HEALTHY PLANTS AFTER INOCULATION 


plants (about 90%) remained free from damage and covered the ground early and 
well. There was no opportunity for weeds to develop. So, apart from its eelworm- 
resistance, this rye-variety may possess a good recuperative capacity after damage 
caused by eelworms. 

Prof. DEwez, in his inaugural speech “Reliability of yield” (1), reports on the 
choice of plants having a recovering capacity which enables them to neutralize injury. 

If Heertveld rye might possess this character, it is quite natural that a great number 
of plants more or less response as they do in the application of the Seinhorst method, 
while in the field only few plants exhibit the disease symptoms. 


8. DIFFERENTIATION OF THE EELWORMS 


Dr SEINHORST collected samples of affected rye from various fields. 

After investigation of these eelworms it appeared that in rye different (closely 
related) physiological races of the stem eelworm can occur. It might be imagined 
that for every physiological race a separate form of resistance should be found. 
However, this has appeared not to be necessary since Heertveld rye has shown 
resistance where Dr. SEINHORST had collected the samples. 

Prof. Oorr, in his report “Some aspects of phytopathology” (2) makes the following 
remarks: “a breeder should take all the existing physiological races into account 
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theoretically, but fortunately in practice there are circumstances which lend him 
assistance; factors of resistance have been found commanding a whole group of 
physiological races”. He continues: „variations in pathogenicity seldom take place; 
if they occurred frequently, the breeding of resistant varieties would be of no use”. 

According to the laboratory method of Dr. SEINHORST, 25 % of the plants would 
be attacked as much as Petkus winter rye, but in the field no more than 10 % have 
been damaged so far. 

Heertveld was included in the Descriptive List of Varieties of 1953 and as far as is 
known it appears to be resistant to various races of the eelworm. 

In trial fields in Belgium it demonstrated resistance and it will therefore be placed 
on the Belgian List of Varieties in 1956. 


9. OUTSTANDING CHARACTERS OF HEERTVELD RYE 


The principal character of Heertveld rye is eelworm resistance. This is very impor- 
tant because on high and poor sandy soils there is a limited choice of plants. 

Secondly selection in this new variety has now made such progress that on healthy 
soil its production capacity approaches that of Petkus. 

And in the third place its rapid and good soil coverage is a favourable feature, as 
also its outstanding stiff straw. 

In addition Heertveld rye is recommended for cutting in the green stage: its rapid 
development in spring leads to a better yield as compared with Petkus winter rye. 

Most rye is grown on sandy soils where mixed farming prevails, and it is on these 
farms (where many cattle are kept) that green-cut rye is urgently needed. Besides on 
those soils the rye is most damaged by eelworms. So, according as this green-cut 
rye is grown on a larger scale and more and higher claims are laid on crop rotation 
as well, there will be an increased demand for eelworm-resistant rye. 


10. SUMMARY 


Some local varieties of winter rye possess a good eelworm-resistance but have too 
weak a straw and produce an insufficient quantity of seed on healthy soil or on fields 
which are slightly infested. 

On the farm Heertveld, belonging to the C.I.V. Breeding Station, a rye variety has 
been developed from a cross between Ottersum rye and Petkus winter rye, and it 
showed a good resistance to the stem eelworm (Ditylenchus dipsaci). The new variety 
which was included in the Dutch List of Varieties of 1953, distinguished itself by a 
rapid and good soil coverage and strikingly stiff straw. 

On investigation by the 1.P.O. it was established (after artificial inoculation) that 
25 % of the plants of Heertveld rye were not affected, 50 % were slightly damaged and 
25 % were heavily attacked. However, in the field it shows a good resistance, due to 
a good recovery. 

At the Breeding Station selection for eelworm resistance and also for other desirable 
features is continued and at present such progress has been made that the Heertveld 
rye now approaches the production capacity of Petkus. 
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11. SAMENVATTING 


Heertvelder rogge met aaltjes-resistentie 

Enige landrassen van winterrogge bezitten een goede aaltjes-resistentie, doch zijn 
te slap van stro en geven onvoldoende zaadopbrengst op gezond land of op percelen 
met een geringe aaltjesaantasting. 

Uit een kruising van de Ottersumse rogge met de Petkuser werd op de tot het Kweek- 
bedrijf C.1.V. behorende Hoeve Heertveld te Veghel een roggeras gekweekt met goede 
aaltjesresistentie. Dit ras, de Heertvelder rogge, dat sedert 1953 op de Nederlandse 
rassenlijst geplaatst is, onderscheidt zich door vlugge en goede grondbedekking en 
opvallend stevig stro. Bij het onderzoek door het I.P.O. werd na kunstmatige infectie 
vastgesteld dat in de Heertvelderrogge 25 % zwaar werd aangetast. In de praktijk toont 
Heertvelderrogge echter een goede resistentie, dank zij een goed herstelvermogen. 

Het Kweekbedrijf C.I.V. zet de selectie op aaltjes-resistentie en andere gewenste 
eigenschappen ook met ander materiaal voort en is thans zo ver gevorderd, dat een 
nieuw ras het opbrengstvermogen van de Petkuser benadert. 
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INTRODUCTION 


The various crossings form an essential part of the breeding work. In order to 
obtain as high a percentage of successful crossings as possible research has been made 
into the correct method of pollination. In addition to the crossing technique there are 
other factors which are of vital importance in this work. 

The following description differentiates between interspecific hybridization in the 
cultivated varieties and the species cross Ph. vulgaris x Ph. dumosus. 


FLOWER STRUCTURE 


Although the bean is a self-pollinator, nature intended that its flower should be 
pollinated by big insects (KOOIMAN). If the left-hand wing is pressed downward, the 
stigma with the style-brush emerges from the keel. The stamens remain in the closed 
keel. This “mechanism” can be used adventageously in carrying out pollinations. 

Selfing can be prevented by emasculation or by the use of the “mechanism”. 
When applying emasculation slightly younger buds are treated than when the 
“mechanism” is used. 
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How TO HANDLE FLOWER-BUD AND FORCEPS 


The flower-bud to be pollinated is held in one hand between the thumb and 
forefinger. A pair of forceps is held with the other hand, resting the little finger and 
ring-finger on the hand with the flower-bud. When opening the bud it is advisable 
to hold the forceps obliquely, forceps tips pointing upwards, so as to reduce the risks 
of injuring the pistil. The pistil is easily injured if the forceps tips are held perpendicular 
to the flower-bud. Successful crossing largely depends on correct manipulation of the 
forceps. 


METHODS OF POLLINATION 


A. With emasculation of the bud 


L. Rubbing method 


The standard is detached from below with a pair of forceps and bent backward. 
Then the keel is carefully pulled to pieces with the forceps. In doing so care should be 
taken to turn in the same direction as the spiral winding, for otherwise the style may 
snap. 

he soon as the keel has been pulled off piece by piece, the stamens can be removed. 
Then the stigma is pollinated with the desired pollen. For the supply of pollen open 
flowers are picked; the thickly pollinated stigmas emerge as soon as the wings are 
pressed downward. The two stigmas are carefully rubbed against each other (fig. 
lA-=G). 

2. Hooking method 

A variation of this method is applied by the Max Plank Institute at Voldagsen, 
Germany. There the buds are also emasculated. Next the thickly pollinated stigma is 
pulled out of the open flower and hooked carefully into the stigma to be pollinated 
(fg. LH). When applying this method we found, however, that hooking a stigma into 
an emasculated bud is a difficult job which takes up much time. The slightest move- 
ment causes the loose stigma to drop from the bud. 


3. Repeated pollination 
Owing to the weather conditions the percentage of successful crossings in the field 


is often very low. More satisfactory results may be obtained if the buds are pollinated 
twice, at intervals of l or 2 days. 


B. Without emasculation of the bud 

Ll. Rubbing method 

By using the “mechanism” the difficulty of emasculation can be avoided. With this 
method the left-hand wing is pressed downward, which will expose the stigma to be 
pollinated. Then the desired pollen is rubbed over the stigma (fig. 2). 

Large-flowered species, such as Ph. coccineus and Ph.dumosus, can be treated by 
this method very well. We also obtained very good results when applying this method 
to various varieties of Ph. vulgaris which can only be emasculated with great difficulty, 
such as Stringless Double White (in Dutch Dubbele Witte z. dr), Probator and Voorluk. 

There is a possibility, however, that the exposed stigma jumps back too soon. Then 
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Fig. 1. EMASCULATING THE BUD 

RUBBING METHOD: (A) the standard is detached and (B) unfolded; (C) the 
left-hand wing has been removed, and the keel is being removed piecemeal 
(D and E); (F) the stamens have all been removed; (FG) the desired pollen 
is rubbed into the stigma; (G) the flower is folded and provided with a number. 
HOOKING METHOD: (A to F, inclusive) just the same as with the rubbing method; 
(H) a loose pollinated stigma is hooked into the stigma to be pollinated. (Fig. 1 
and 2 have been partly taken from “Tien jaar P.S.C.”’ and were drawn by J. BAËR 
and M. P. VAN DER SCHELDE, of the Institute of Horticultural Plant Breeding, 
Wageningen). 
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Fro. 2. POLLINATION WITHOUT EMASCULATION OF THE BUD 
RUBBING METHOD: the standard is detached (A) and unfolded 
(B); by pressing the left-hand wing downward, the unpollinated 
stigma emerges (C); pollen is rubbed into this stigma (D). 
CLAMPING METHOD: A to C, inclusive, see under rubbing 
method; the loose pollinated stigma is hooked behind the 
exposed stigma and clamped between the stigma and the keel (E). 


THE CROSSING OF BEANS (PHASEOLUS SPP.) 


it may happen that the flower is pollinated with its own pollen, which has meanwhile 
ripened. In that case a selfed product is harvested instead of a crossed one. To check 
good crossing results plants with one or more recessive characters should be used as 
female parents. 

For double crosses or backcrosses these characters must be recognizable before 
blooming has finished. 


2. Clamping method 


This method should be looked upon as a variant of A2 and Bl. The method of 
work is as follows: 

By pressing the left-hand wing downward the unpollinated stigma protrudes from 
the keel. Next the stigma with pollen is pulled out and hooked behind the stigma to 
be pollinated (fig. 2E). 

This method has the great advantage of preventing the stigma to be pollinated from 
jumping back, while at the same time the loose stigma is clamped between the keel 
and the stigma to be pollinated. 


INFLORESCENCE 


The inflorescences of cultivated varieties vary from the rosette-shaped to those 
which have the shape of a raceme. The rosette-shape is found in the varieties String- 
less Double White, Probator and Voorluk. As a rule varieties which have this type of 
inflorescence can only be emasculated with difficulty, firstly because 4 or 5 buds are 
grouped very closely together and mature simultaneously, secondly because the buds 
break off very readily. 

The inflorescences of varieties such as Wade, Metis, Florida Belle etc. approach 
more the shape of a raceme. The buds are more widely spaced and the flowering period 
is longer so that emasculation can easier be performed. In Servus 4 or 5 buds are 
initiated but only 1 or 2 reach full development; the remainder dry up in a very young 
stage. The same is true of Imuna in the autumn. In summer this variety belongs to 
the same group as Wade (fig. 3). 


RESULTS OF POLLINATING CULTIVATED VARIETIES 


Under our conditions the percentage of successful pollinations mostly varies from 
30 to 40. By using the hooking method the Max Plank Institute at Voldagsen obtains 
a percentage of from 70 to 80. This high percentage might be accounted for by sup- 
posing that with this method the stigma remains longer in contact with the pollen and 
this contact is closer. 

The fact, however, that at Voldagsen appreciably fewer pollinations per plant are 
carried out than with us should be taken into account, for it has been shown that the 
percentage of successful crossings under glass largely depends on the number of crosses 
carried out per plant. 

Plants which are grown in pots and do not receive additional manure are incapable 
of producing a pod from each flower. 

In order to obtain as many successful crosses as possible the parents have been 
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2 3 


Fig. 3. DIFFERENT INFLORESCENCES OF BEANS: 1. ROSETTE SHAPE; 2. INTERMEDIATE SHAPE; 
3. RACEME SHAPE. Drawn by J. BAËR and M. P. VAN DER SCHELDE, of the 
Institute of Horticultural Plant Breeding, Wageningen. 


sown under glass in different series. The results of the pollinations are shown in 
Table 1. 


TABLE 1. RESULTS OF POLLINATIONS IN VARIOUS PERIODS. 


Series Pollination period Number of pollinations NAE 
1 1/4 —16/4 454 38 
2 2/6 —11/7 385 38 
3 15/7 —31/7 841 34 
4 13/8 — 4/9 507 26 
5 9/10-29/10 1678 30 
6 30/11-18/12 301 23 


As will be seen from this table the best results are obtained by pollinating in spring. 
In summer the results are less satisfactory as the higher temperatures and brighter 
sunshine may cause the stigmas to dry up. In winter the flowers contain little pollen 
and, what there is, is generally damp for the greater part of the day. In that period 
the change of success is rather small. The results obtained with a number of French 
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bean varieties, with which a good many pollinations have been carried out, are shown 
in Table 2. 


TABLE 2. RESULTS OF POLLINATIONS WITH FRENCH BEAN VARIETIES. 


Pollinations with Succeeded (in %) 
Stringless Double white .. .. 32 
BlonidaBelle neee 40 
Beo Ve EP 41 
INTELS ee 40 
SCIS ee NED 32 
MOO ree er rd 41 
NN nes EEA Pa 35 


UNSUCCESSFUL CROSSINGS 


In many cases it can already be seen after a few days whether a cross has failed. 
In many other cases, however, this is only found out later. 
In crosses with Ph. vulgaris failure may manifest itself at three different times: 


a) If part of the style or stigma is injured in crossing, the flower drops after 2 or 3 
days. 

b) In many cases pods 2 or 3 cm long are produced but they dry up afterwards. 

c) It also frequently happens that although the pods practically reach their normal 
length they do not produce seed buds. 

d) In erosses with Ph. dumosus a number of pods were produced which had normally 
coated seeds but without contents. 


Even if a pod with good seed has been harvested it remains doubtful whether ferti- 
lization has been brought about by hybridization or by selfing. In 1953, in 471 cases 
2 or 3 pods were produced by selfing, i.e. about 4 %. 


THE SPECIES CROSS PHASEOLUS VULGARIS X PHASEOLUS DUMOSUS 


Phaseolus dumosus is a botanical form native to Central America. In 1953 Mr. O. 
NORVELL, of the “Carnegie Institute”, Palo Alto, kindly sent us three seeds of this 
species. 

In the Netherlands it most closely resembles Ph. coccineus in growth habit, flower, 
inflorescence etc. It only starts flowering in short days after a rather long period with 
temperatures ranging from 18 to 20° C. Under the Dutch climate Ph. dumosus is prac- 
tically sterile. 

The pollen and the stigma have been examined with the microscope. The pollen 
is dark in colour and the cell walls are very thin. In a drop of water the cell walls 
burst much sooner than is the case with pollen of the vulgaris varieties. The stigma 
of an open flower is very damp. The top is smooth and shiny. The few pollen grains 
which are present on the stigma clearly retain their own shape and have not yet 
melted with the stigma. Presumably the sterility of Ph. dumosus is largely due to the 
high moisture content of the stigma. 
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As seed is not produced under Dutch conditions, Ph. dumosus is propagated asexual- 
ly. Just below the leaf-axils the stem is cut through so that cuttings with a young 
or nearly full-grown leaf with axillary bud are obtained. These cuttings are placed 
in moist peat-dust under glass, at a temperature of about 20° C. At the end of about 
ten days a thick layer of callus forms on the wound surface from which roots develop 
very soon (fig. 4). 

The cuttings are taken from vegetative stems. If stems which already bear flower- 
buds are taken, small plants with flower-clusters are produced (fig. 5). These can be 
used for crossing. 


PERCENTAGE OF SUCCESSFUL CROSSINGS 


The results of the pollinations, in which the cultivated varieties have been used as 
female parents, are shown in Table 3 on page 49. The few pollinations which were 
performed with Ph. dumosus as female parent, have failed. 

In general the crossings with tender-podded French beans and also with “snijbonen” 
(ie. beans for slicing) produce bad results, whereas the results with parchmented 
varieties are very satisfactory. This was also reflected in the seed-size. The F, seeds 
from crosses between bush beans and Ph. dumosus are very small in size, while seeds 
from crosses between parchmented varieties and Ph.dumosus have practically the 
same size as the mother seed. 


Fia. 4. LEFT: ROOTED CUTTING, 
5 WEAKS OLD. RIGHT: 
CUTTING, FRESHLY 
TAKEN 
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Fia. 5. LEFT: VEGETATIVE CUTTING. 
RIGHT : GENERATIVE CUTTING 


TABLE 3. RESULTS OF CROSSINGS BETWEEN PHASEOLUS VULGARIS VARIETIES AND PH. DUMOSUS. 


Number of Percentage of 
Cross IN 5 

pollinations successful crossings 

Florida Belle EN OSU 19 0 

Probator De 3 nk de 18 0 

Dubb. z. dr. 5 5 A 24 4 

zoen } : We jr Aak ke he bush beans for slicing 

Kievitsboon De 5 AN 25 12 

Servus De 5 A EN 75 15 13 

Gron. Weekschil x 5 Gert 14 14 

Voorluk X 3 36 17 

Metis ye 8 : ed 32 22 

Beka x ANN TA 22 32\ parchmented 

Walcheria De DANE 6 ten We 13 38) 

SUMMARY 


In crossing, emasculation can be applied or not. In both cases some variations are 
possible. Which method can best be applied depends among other things on the 
inflorescences of the varieties to be combined. 
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With the cultivated varieties the mean percentage of successful crossings varies 
from 30 to 40. 
Success is dependent mainly on 


a) how the forceps are held; 
b) the time at which pollination is carried out. 


Phaseolus dumosus is a botanical form from Central America. Flowering only starts 
under rather high temperatures in short days. In the Netherlands this species does 
not produce any seed. Dumosus can readily be propagated asexually. The cross Ph. 
vulgaris x Ph.dumosus produces satisfactory results, the percentage of successful 
crossings varying from 0-38. 


SAMENVATTING 


Het kruisen van bonen (Phaseolus spp.) 


Bij het kruisen kan al of niet emasculatie worden toegepast. In beide gevallen zijn 
verschillende variaties mogelijk. Welke methode het best kan worden toegepast hangt 
o.a. af van de bloeiwijze van de rassen welke men wil combineren. 

Het gemiddelde slagingspercentage bedraagt bij de cultuurrassen 30-40. 

De slaging is o.a. afhankelijk van: 


a) het vasthouden van het pincet. 
b) het tijdstip van het bestuiven. 


Phaseolus dumosus is een botanische vorm, afkomstig uit Centraal Amerika. Voor 
het in bloei komen is een tamelijk hoge temperatuur en een korte dag noodzakelijk. 
In Nederland is de zaadzetting van deze soort nihil. 

Dumosus laat zich gemakkelijk vegetatief vermeerderen. De kruising Ph. vulgaris x 
Ph. dumosus slaagt tamelijk goed. Het slagingspercentage varieert van 0-38. 
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1. INTRODUCTION 


At our Institute selection among seedlings from strawberry crosses is being carried 
out regularly in order to produce new varieties with better characters than those of 
the present-day varieties. This selection is done in the open and cannot yet take place 
in an entirely virus-free environment. 

After a few years of selection a small number of seedlings remain which may be 
expected to have some value. Then attempts are made to isolate at least one virus- 
free plant from these selections. To this end virus tests are carried out by runner 
grafting, using Fragaria vesca as an indicator for strawberry viruses. In our case these 
tests had to be carried out in autumn and winter, in view of the available labour. 
Now the difficulty was to produce runners on the test plants, so experiments were 
started with the variety Deutsch Evern to find out the conditions for runner pro- 
duction during these seasons (7, 9). The selections to be tested are derived from crosses 
using various varieties as parents. As there is evidence to show that varietal differences 
in runner production occur, we are now investigating whether the conditions under 
which Deutsch Evern produces runners in autumn and winter are also more or less 
optimal for other varieties (8). 

So far it has proved impossible to produce sufficient runners in Deutsch Evern 
at 17° and 20°C in autumn and winter, therefore the virus test was carried out at 
23°C (all temperatures mentioned in this paper are constant temperatures!). The 
difficulty is that in plants of Fragaria vesca grown at 23°C “heat spot” occurs. As will 
be seen later the symptoms are reminiscent of virus infection. If heat spot occurs in 
grafted Fragaria vesca plants it is difficult to decide whether or not the test plant carries 
a virus. In this paper a solution to this problem will be discussed. First we will set out 
how the virus test is carried out. 


2. METHOD OF INDEXING USED AT OUR INSTITUTE 


In testing strawberry selections for viruses we use the method described by HARRIS 
and King (3). This method consists in grafting runners of the test plants on to runners 
of Fragaria vesca, using the latter as an indicator for viruses. Both in England and the 
U.S.A. a special clone of Fragaria vesca, the so-called East Malling clone, is used. 
We, however, use seedlings of Fragaria vesca, which are grown on virus-free every 
year. The required seeds are derived either from wild growing plants or from speci- 
mens already in our possession. This method is followed. because as far as known 
strawberry viruses are not transmitted by seed. 

The runners of Fragaria vesca and those of the test plants are grafted by the in- 
arching method 2, described by HARRIS (2), simplified by HARRIS and KiNG (3). We 
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noticed that runners unite much more easily if the cambium layer is cut over a length 
as great as possible, for the process of fusion starts with the formation of callus from 
the cambium. 

According to MILLER (5) it is necessary to obtain two unions of the same com- 
bination in order to be certain that the test plant is free from virus. As soon as the 
grafts have united the test plant is detached from the indicator plant in such a way 
that the successful grafts remain attached to the Fragaria vesca plant. If after 4-6 
weeks no virus symptoms occur on the indicator plant, it may be concluded that the 
test plant is healthy. 


3. HEAT SPOT 


In recent years chlorotic spots suddenly appeared on our Fragaria vesca plants at 
temperatures of 20° and 23°C (Fig. la, b). These spots were also observed at East 
Malling Research Station. This phenomenon was termed heat spot there. DE FLUITER 
noticed these spots in different places in the U.S.A. (4). As far as we know the symp- 
toms have not been described. The different stages are shown in Figure 2 (a-f). The 
early symptoms appear on the youngest leaves in the form of small yellowish-coloured 
dots (Fig. 2a). At first these dots are widely spaced, but on leaves produced later they 
may occur in larger numbers (Fig. 2b). The dots may coalesce, thus giving the leaf 
a chlorotic appearance (Fig. 2e, d). The green parts are markedly contrasting with 
the yellow parts, and since the latter grow less rapidly the leaf becomes blistered 
(Fig. 2e), giving the plant the appearance of being virus-infected. As these leaves 
grow older they become spotty, more or less distorted, and often develop deeply 
indented margins (Fig. 2f)). 

Both in the U.S.A. and at the Institute for Phytopathological Research at Wage- 
ningen experiments to transfer heat spot by means of aphids to healthy plants of 
Fragaria vesca have not been successful (4). Similar results were obtained at East 
Malling (verbal information from POSNETTE to DE FLUITER). In the U.S.A. it also 
proved impossible to transmit the symptoms by runner grafting (4). 

DEMAREE and MARCUS (1) noticed ““a transitory spotting of the leaves, reminiscent 
of virus symptoms” on plants lacking in vigour of the East Malling clone of Fragaria 
vesca. These symptoms disappeared when the plants were fertilized or repotted. In 
our case some plants which were seriously affected by heat spot were repotted. The 
symptoms did not disappear but became more pronounced. Hence it is unlikely that 
heat spot should be identical with the spotting described by DEMAREE and MARCUS. 

Finally it should be noted that also in Germany chlorotic spots on the East Malling 
clone of Fragaria vesca were observed by SCHÖNIGER and BAUER (6). 


4. HEAT SPOT AND THE USE OF FRAGARIA VESCA AS AN INDICATOR FOR STRAWBERRY 
VIRUSES 


If grafted indicator plants become seriously affected by heat spot it is very difficult 
to decide whether the symptoms are caused by a virus in the test plant or whether 
they are entirely due to heat spot. The early symptoms of a virus infection in Fragaria 
vesca are reminiscent of heat spot. 
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FIG. la. FRAGARIA VESCA WITH DISTINCT HEAT SPOT SYMPTOMS ON THE YOUNGEST LE 


Fig. 1b. FRAGARIA VESCA SERIOUSLY AFF 


ECTED BY HEAT SPOT 


HEAT SPOT IN FRAGARIA VESCA L. 
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FIG. 2a-f. THE DIFFERENT SYMPTOMS OF HEAT SPOT IN FRAGARIA VESCA 


HEAT SPOT IN FRAGARIA VESCA L. 


Fia. 3a. FRAGARIA VESCA TRANSFERRED TO 17 °C AFTER TWO SUCCESSFUL UNIONS HAD BEEN 
OBTAINED AT 23°C. NOTICE THAT THE FIRST DEVELOPING LEAF IS FREE FROM HEAT 
SPOT 


Fig. 3b. FRAGARIA VESCA TREATED IN THE SAME WAY AS IN FIG. 34, SHOWING DISTINCT 
VIRUS SYMPTOMS 


HEAT SPOT IN FRAGARIA VESCA L. 


Our experiments, carried out in the phytotron of our Institute, have shown that 
heat spot disappears if the plants are placed at a lower temperature, e.g. 17°C. The 
spots on the affected leaves become much less distinct and are entirely absent on the 
young developing leaves (Fig. 3a). Obviously it would be advantageous to carry out 
the virus test at 17°C, but it has not yet proved possible to produce a fair number of 
runners on the test plants at 17°C (7, 9). If, directly after grafting, the grafted com- 
binations are transferred from 23°C to 17°C, it is doubtful whether new grafts can 
be made if some of the grafts should have failed. 

Therefore the grafted indicator plants are not transferred to 17°C before 2 success- 
ful unions have been obtained. As already stated the young developing leaves of 
Fragaria vesca do not show any heat spot symptoms at this temperature. If the test 
plants carry a virus the indicator plant will definitely show distinct virus symptoms 
(Fig. 3b). 

Another solution to this problem is to find a clone of Fragaria vesca which does not 
develop heat spot. Such a clone might be expected to occur in southern countries, 
where Fragaria vesca may grow at higher temperatures. To this end we received, 
through Dr. B. K. Boom, taxonomist at our Institute, plants and seeds from southern 
European countries. The results of these experiments have to be awaited. 


5. SUMMARY 


In view of the available labour the testing of strawberry selections for viruses by 
runner grafting is carried out in autumn and winter. In order to obtain sufficient 
runners on the test plants these tests were carried out at a constant temperature of 
23°C. At this temperature, however, the indicator plants (Fragaria vesca) developed 
“heat spot”. The symptoms are reminiscent of virus-infection, which makes it difficult 
to decide whether the test plant carries a virus or not. 

It was found that heat spot symptoms became less distinct at a constant temperature 
of 17°C, and were absent on newly developed leaves. Consequently the indicator 
plants were transferred to 17°C after 2 successful unions had been obtained at 23°C. 
In this way it was possible to obtain a reliable impression of the state of health of 
the test plant. 


SAMENVATTING 


Moeilijkheden door heat spot in Fragaria vesca L. 
bijhet toetsen van aardbeiselecties op viren 

Het toetsen van aardbeiselecties op virusziekten door middel van de stolonen- 
entingsmethode wordt in verband met de werkverdeling in de herfst en wintermaanden 
uitgevoerd. Teneinde over voldoende uitlopers aan de te toetsen planten te kunnen 
beschikken, wordt deze toets uitgevoerd bij een constante temperatuur van 23°C. 
Bij deze temperatuur treedt er echter in de indicatorplanten (Fragaria vesca) “heat 
spot” op. De symptomen doen denken aan een virusinfectie waardoor het moeilijk 
wordt uit te maken of de te toetsen plant een virus bevat of niet. 

Gebleken is dat de heat spot symptomen bij een constante temperatuur van 17°C 
vervagen, terwijl de aldaar ontplooide bladeren geen heat spot meer vertonen. Der- 
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halve worden de indicatorplanten, nadat er twee geslaagde entingen zijn verkregen bij 
23°C, overgebracht naar 17°C. Aldus was het mogelijk een betrouwbare indruk van 
de gezondheidstoestand van de te toetsen selecties te verkrijgen. 
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1. INTRODUCTION 


In previous issues (Euphytica 3, 1954: 28-34 and 140-146) methods were described 
for inducing flower production to widen the scope of potato breeding and for raising 
first year potato seedlings in glasshouses to obtain virus-free clones. In the present 
article a survey is made of the way in which these clones are evaluated in later years. 


2. PROCEDURE IN THE FIRST YEAR 


The clones are planted about mid-April as is customary for potatoes in the North 
East Polder (a new polder reclaimed from the Zuider Zee). At this time the tubers, 
which are fairly small, have developed vigorous sprouts. Shallow drills, 67 cm apart, 
are drawn first and then lines at right angles to the drills are marked off at intervals 
of 37 cm. These distances are used on our heavy sandy clay soils for older seedlings 
also. Different distances are adopted on other soils but close spacing is to be avoided 
in order to minimise the risk of mixing tubers of different clones. Apart from the use of 
shallow drills all planting is done in such a way as to allow the crop to be cultivated 
with ordinary machines and implements. 

Beginning at one side of the field the tubers are planted at the intersections of the 
marked line with the drills in single rows across the drills (fig. 2). The plants from any 


Fig. 1. FIRST YEAR SEEDLINGS. LEFT GROWN FROM CLONES, RIGHT FROM TRUE SEEDS 
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Fig. 2. PLAN, INDICATING THE PLANTING ARRANGEMENTS FOR THE FIRST YEAR, UP TO AND INCLUDING 
THE FOURTH YEAR. 


The symbols used for the Ist year indicate the genetically different seedlings of a certain cross. 
The symbols used for the 2nd, 3rd and 4th year denote a certain clone. 


one cross are grown together in one or more rows. The progenies of different crosses 
are indicated by wooden labels (fig. 1), the positions of which are marked on a plan. 
Growth of the plants is stimulated by application of an easily soluble nitrate fertiliser. 
A field with first year seedlings, every plant of which is an individual genetically 
different from all the others, forms a close crop after the first half of June and has the 
appearance of a normal potato crop. Plants showing secondary symptoms of infection 
with viruses rarely occur, although sometimes seedlings affected with genetic disorders 
resembling mosaic and leaf roll diseases are not uncommon. Such plants and also 
those which exhibit a highly deviating leaf or stem habit are rejected at an early stage. 
Although our trial fields lie in a fairly virus-free environment, there is always the 
danger of infection being brought in by aphids from elsewhere. For this reason haulms 
are burned. down with an arsenic preparation about mid-July. Mechanical destruction 
of the haulms followed by spraying with a substance to kill the foliage completely 
would probably be more efficient than the above treatment but the presence of 
numerous labels in the field greatly hampers the use of a haulm pulveriser. Plants 
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could also be lifted early without previous killing of the haulms but this is feasible 
only when there is a limited number of plants. Where tens of thousands of seedlings 
are concerned all lifting could not be completed quickly and contamination of the 
crop through aphids would take place before the operation was finished. 

Although every attempt is made to prevent virus infection at all stages of trial the 
most promising seedlings are subsequently tested in special experiments for their 
susceptibility and sensitivity to various potato viruses. In adopting this procedure the 
virus resistance of the parent plants has been taken into consideration. If seedlings 
were to be exposed directly to heavy infection we would run the risk of losing very 
valuable plants through contraction of diseases. Only very large breeding establish- 
ments can afford this luxury and even they manage only with great difficulty to obtain 
an overall virus resistance in their varieties. 

On harvesting the seedlings in the first year strict attention is paid to the breeding 
objective. When this objective is a potato for fodder or industrial purposes less 
attention is given to form of tuber, depth of eyes and flesh colour than when a potato 
for human consumption is required. Experience has taught us that certain crosses 
can produce valuable progenies. On assessing the seedlings derived from such crosses 
standards can be applied less strictly in the course of preliminary selection. After 
selection has taken place it is usual to keep 6 tubers per seedling for further trials. 


3. PROCEDURE IN THE SECOND YEAR 


The planting arrangements for the second year are indicated on the plan (fig. 2). 
The seedlings are set out side by side in drills containing 6 plants per clone. They are 
still unnumbered and are again arranged in progeny order. Following the path on the 
plan it can be seen that a new progeny containing 4 seedlings begins at E2 and 
continues to E3 where the next progeny starts to end at E4. Wooden labels to indicate 
the different progenies are placed only at the places marked E. Material planted in 
this fashion may readily be surveyed from the path running through the field and in 
many cases it is possible, even without labels, to recognise the limits of particular 
progenies (fig. 3). 

For purposes of comparison with standard varieties, each group of 9 seedlings is 
followed by one row of one of 5 varieties (indicated by S in the plan). These latter, 
maturing respectively from very early to late, are always planted from virus-free 
stock. 

In the second year it is soon evident that some seedlings are entirely or partially 
affected with virus diseases. They were infected in the previous year in spite of the early 
destruction of haulms. It is true that the percentage of diseased seedlings is much 
lower than that found under the old method of raising (see Euphytica 3, 1954: 140), 
but a small number is almost inevitable. The diseased plants are removed from the 
field as early as possible, the selection being carried out twice each week and with 
the utmost care. The wide variation in the symptoms of disease makes high demands 
on the skill and knowledge of the selectionists. 

About mid-July the haulms of 3 plants adjacent to the paths in each row is removed 
by stripping (fig. 4) i.e, half the number of plants of each seedling and standard variety 
(see the dotted line in the plan). This procedure enables us to use the paths to best 
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Fig. 3. THREE SECOND YEAR SEEDLINGS OF THE SAME CROSS SHOWING DIFFERENT TYPES 


advantage. Further investigations will have to prove whether it might be better to 
remove the foliage from the other half of the plants, namely from those adjacent to 
the opposite row (not joining the paths), as we do not think it unlikely that the chance 
of contamination is greatest from the side of the paths. 

Stripping is practised to ensure a rogue-free supply of healthy material for further 
trials in the next year. In the case of seedlings with an unsatisfactory leaf type, all 
plants are allowed to mature and they are discarded in due course. 

The 3 untouched plants remaining in each row are allowed to remain until the lifting 
of the first year seedlings is completed. By this time their development is sufficiently 
advanced to permit reliable judgment of their characteristics to be made. Generally, 
harvesting of second year seedlings begins towards the end of August. 

The value of the seedlings is assessed at maturity mainly on a basis of tuber pro- 
duction and quality in comparison with the standard varieties included in the trial. 
It is not usual at this stage to determine either the weight of tubers produced or their 
starch content, but the qualities of the parents used and the consequent potentialities 
of the offspring are taken into account in the evaluation. All the tubers from the 3 
plants whose haulms were removed in mid-July are kept in potato stores with outside- 
air cooling. The size of these tubers gives a rough indication of the earliness of the 
seedlings. 

At lifting, notes are made on the length of stolons, the number, size and form of the 
tubers, the colour of their skins and flesh, the depth of eyes, the degree of scab attack 
and, where possible, the maturity of each of the seedlings to be retained. In the case 
of large progenies a concise statement is made of the impression given by the progeny 
as a whole. 

The seedlings retained at the end of the second year are each given a stock number, 
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Fia. 4. SECOND YEAR SEEDLINGS. HAULMS OF 3 PLANTS ADJACENT TO THE PATHS IN EACH ROW ARE 
REMOVED BY STRIPPING (LE. HALF THE NUMBER OF PLANTS OF EACH SEEDLING AND STANDARD 
VARIETY), WITH THE EXCEPTION OF SOME TYPES WHICH HAVE BEEN DISAPPROVED 


the first two figures of which always denotes the year in which the seedling was 
raised from seed. For example, the number 51957 would indicate that the seedling 
bearing it was raised from seed in 1951, was planted as a clone in 1952 and was the 
957th. seedling to be retained at harvest in August or September 1953. 


4. PROCEDURE IN THE THIRD YEAR 


In the third year 18 tubers of each seedling are planted in 3 drills of 6 plants (See 
fig. 2) and each seedling is indicated by a label bearing its number. All the remaining 
offspring of a cross are grouped together and indicated by a long label. 

Plants showing symptoms of virus infection are rogued out at an early stage and 
again the foliage of 9 plants, i.e. a half plot, is removed towards mid-July (fig. 5). 
Plots of standard varieties, 3 drills of 6 tubers, planted between the seedlings provide 
a basis for comparative assessment of the third year seedlings with greater effect than 
in the two earlier years. In this assessment notes are again taken on such characteristics 
as tuber production and form, depth of eyes, colour of flesh, degree of scab attack, 
degree of Phytophthora ettack on foliege and tubers, etc., and the starch content of 
the tubers is now determined. 

In order to obtain data on resistance to viruses and on growth and yield on different 
types of soil, 6 tubers of all third year seedlings are planted near Wageningen in an 
area where virus diseases are liable to occur frequently. Here the seedlings are 
exposed to a heavy infection and the tubers harvested are replanted at Wageningen 
in the following year. The extent of attack with viruses is taken into consideration in 
making the assessment on the fourth year seedlings. 
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Fi. 5. THIRD YEAR SEEDLINGS. HAULMS OF HALF THE NUMBER OF PLANTS ARE REMOVED BY STRIPPING. 
THE REMAINING OFFSPRING OF A CROSS ARE GROUPED TOGETHER AND INDICATED BY A LONG 
LABEL; EACH SEEDLING IS INDICATED BY A SHORT LABEL 


On the basis of all the data available, including those of the previous year, it is 
decided whether or not a further trial will be given to a seedling. From those seedlings 
which are to be continued, all the tubers of the 9 defoliated plants are kept to be 
planted in the following year. If a heated glasshouse with extra light is available, an 
isolated, outstanding seedling can be propagated successfully in autumn and winter 
after breaking the dormancy of the tubers. By these means it is possible to save a year 
of experiment. 


5. PROCEDURE IN THE FOURTH YEAR. 


In the fourth year 36 tubers of each seedling are planted in order of maturity (see 
fig. 2) and compared with nearly all the potato varieties cultivated in the Netherlands 
together with the seedlings whose material is under trial within the scope of the activ- 
ities of the Commission for the Advancement of Potato Breeding (see also section 6). 

During the growing season and also at harvest various notes are taken and data are 
recorded, the latter including the results of the trials at Wageningen referred to above. 
For observational purposes the whole plot is preserved throughout the season and 
seed tubers for the next year are obtained from plots of 40 tubers per seedling planted 
elsewhere on the farm. These latter plots are very carefully inspected and rogued for 
virus diseases. 

If the number of tubers of any seedling appears to be disappointing at the stage of 
early lifting, it is possible to increase the number by taking cuttings from several 
stems. These cuttings are potted in good compost and placed in a glasshouse kept 
free from aphids by fumigation with nicotine. Tubers e raready to harvest in Novem- 
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ber. This method of obtaining additional tubers is strongly recommended for the 
propagation of a potentially valuable seedling. 


6. PROCEDURE IN THE FIFTH YEAR 


36-tuber plots are again laid down in the fifth year when a comparison with stan- 
dard varieties and other seedlings is carried out in the manner described in the 
preceding section. The more promising seedlings are also tested for their agricultural 
value by growing them on farms situated on different types of soil, a form of trial 
which is made possible through the co-operation of the Commission for the Ad- 
vancement of Potato Breeding. 

In short, the seedlings have now reached the stage of trial described in detail by Mr 
J. A. HOGEN EscH in Euphytica 2 (1953): 211-213. This article deals, inter alia, with 
the question of testing seedlings for resistance to wart disease, a test which should be 
applied as early as possible so that useless lumber may be discarded in favour of 
material with a more promising future. 

A point of extreme importance is the avoidance of mixture between seedlings or 
with other varieties. This may be achieved by having a border row of a variety with 
red or purple tubers around plots laid down for the purpose of propagation. 


7. SUMMARY 


The maintenance and assessment of potato seedlings in 5 consecutive years of trial 
are described. 

In the first year single tubers from each plant in a progeny are planted in single rows 
across the drills (fig. 2). After selection the haulms are killed and 6 tubers per approved 
seedling are kept. 

In the second year the unit is 6 tubers per seedling and the seedlings are grouped 
according to the progeny to which they belong. A standard variety is planted after 
each group of 9 seedlings. Tubers are harvested towards the end of August and kept 
in air-cooled stores. 

In the third year, 18 tubers are planted in 3 drills of 6 plants. 6 tubers of each 
seedling are planted in a virus-infested area. 

In the fourth year, seedlings in plots of 36 tubers are compared with nearly all the 
potato varieties cultivated in the Netherlands. Haulms are not destroyed but elsewhere 
40-tuber plots are laid down for seed production. 

In the fifth year the method of trial is similar to that of the fourth year but in 
addition seedlings are included in the trials described by Mr J. A. HOGEN EscH 
(Euphytica 2, 1953: 211-233). 


8. SAMENVATTING 


De verdere opkweek van aardappelzaailingen 

De opkweek en beoordeling van aardappelzaailingen in 5 achtereenvolgende jaren 
is beschreven. 

Het eerste jaar worden de klonen geplant zoals aangegeven is in het schema (fig. 2). 
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Na Juni wordt geselecteerd op afwijkende planten, terwijl half Juli het loof wordt dood- 
gespoten. Bij de oogst wordt sterk rekening gehouden met het kweekdoel (consumptie, 
fabriek, voer). Per aangehouden zaailing worden minstens 6 knollen bewaard. 

Het tweede jaar worden rijtjes van 6 planten aangelegd, die per kruising bijeen- 
komen (fig. 2). Op elke 9 zaailingrijtjes volgt een gezond standaardras, waarvan er 5 
worden gebezigd met opeenvolgende rijpingstijd (van zeer vroeg tot laat). Zo vroeg 
mogelijk vindt een zeer intensieve selectie plaats op virusziekten. Half Juli wordt van 
3 planten van elke rij het loof verwijderd, terwijl eind Augustus wordt gerooid. De 
knollen van de 3 loofgetrokken planten van goedbevonden zaailingen worden in de 
poterbewaarplaats met buitenluchtkoeling opgeborgen. De aangehouden zaailingen 
hebben nu pas een stamnummer gekregen. 

In het derde jaar worden 18 knollen van elke zaalinen in 3 rijen van 6 knollen uit- 
gepoot, weer in vergelijking met de standaardrassen. Thans wordt van 9 planten (de 
helft van het veldje) het loof verwijderd. Dit jaar wordt ook het zetmeelgehalte be- 
paald. Van elke zaailing zijn bovendien 6 knollen uitgepoot in een virus-rijk gebied 
(nabij Wageningen), om door nateelt in het volgend jaar reeds iets gewaar te worden 
omtrent de vatbaarheid en de gevoeligheid voor viren. 

In het vierde jaar worden 36 knollen per zaailing uitgepoot, nu in vergelijking met 
vrijwel alle in Nederland geteelde aardappelrassen en zaailingen van andere kwekers, 
(L.V.R.O.-observatieveld). Het loof wordt nu niet verwijderd, maar elders op het be- 
drijf zijn parallellen (van 40 knollen) uitgepoot, die vroeg worden gerooid na zeer 
grondige selectie. Eventueel kunnen hier stekken van worden gesneden die in een 
luisvrije kas worden opgekweekt om er in November een aanvullend kwantum poters 
van te oogsten. 

De gevolgde methode in het vijfde jaar komt overeen met die van het vierde jaar, 
maar thans worden de zaailingen ook opgenomen in het onderzoek van nieuwe ras- 
sen, zoals dit werd beschreven in Euphytica 3 (1954): 211-233. 
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INTRODUCTION 


When the effects of the vernalization of cereals and leguminous plants were tested 
in 1950, the hairy vetches showed a very good reaction. The vernalization of the seeds 
effected the furtherance of youth development, the forcing of initial flowering, and 
an increase of the seed-production (figs. 1 and 2). 


Fi. 1. THE FURTHERANCE OF YOUTH DEVELOPMENT. THE HAIRY 
VETCHES ARE 6 WEEKS OLD. LEFT: VERNALIZED ; RIGHT: 
NON-VERNALIZED 


Further experiments should give information on the application of vernalization 
to the breeding and seed production of hairy vetches. 


CHARACTERIZATION OF WINTER VETCHES 


The winter vetches include three species: 


1. The hairy vetch (Vicia villosa Rorn). This species is cultivated most as a winter 
cash crop in Germany. 

2. The pannonian vetch (Vicia pannonica CR.), and 

3. Certain types of the summer or seed vetch (Vicia sativa L.). 


Vicia villosa and Vicia pannonica are winter hardy, but the winter types of Vicia 
sativa are insufficiently resistant. In spite of the good resistance to frost, Vicía villosa 
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Fio. 2. THE VERNALIZED HAIRY VETCHES AT 
THE BEGINNING OF FLOWERING 


and Vicia pannonica (also winter peas) 
do not need a “cold-influence” for 
flower-initiation, as for example the 
winter cereals. 

In Germany types and varieties, 
which are sown in autumn as well as 
in spring, are called alternative types 
(Wechselformen) and so the relative 
forms are called alternative vetches 
(Wechselwicken). There seem to be 

also “Trotzer”’ (plants, which when sown in spring do not flower at all). Lowie (1943) 
and LYsSENKO (1952) have reported on these types. 

Although the winter vetches do not need a ““cold-influence” for flower initiation, 
low temperature during germination advances the development. This was already 
shown by MAXIMOv (1929). 

Because of their feeding value hairy vetches have repeatedly been an object of 
breeding in order to get types producing much green matter in summer (BERKNER, 
1940 and SCHULYDNIN, 1952). In experiments with winter vetches sown in spring, 
LECHNER (1954) has found that the present varieties of winter vetches cannot compete 
with the new German varieties of summer vetches as regards the production of green 
fodder and protein. 

However, lines of hairy vetches are being developed which are expected to be suitable 
for seed production in spring as typical alternative vetches and for green fodder 
production in autumn (KURTH, unpublished). 


THE METHOD OF VERNALIZATION 


The seeds were wetted with a certain quantity of water, were made to swell at room 
temperature (18°C) for 24 hours and after that treated with low temperature (Table 1). 
The following treatment proved to be optimum (KURTH, 1955): 


TABLE 1. THE DATES OF VERNALIZATION OF SOME LEGUMINOUS PLANTS 


i Duration of the 
Seike Ouardi oe Temperature treatment with low 
of seeds C temperature; 
days 
Viciamillosapsn En 50 1-5 30-35 
VACIANDANNONICG MR 50 1-5 30-35 
VACIOKSOLVA er 55 1-5 14 
VONDA ee oe Boo ode 80 5) 14 
BUDINUSKOIDU 70 55) 14 
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TABLE 2. THE QUANTITY OF WATER IN THE SEEDS AFTER THE VERNALIZATION 


Species 


Vicia villosa . . 
Vicia pannonica 
Vicia sativa 
Vicia faba …. 
Lupinus albus 


Quantity of water in the seeds after 
the vernalization in % 


33.0 
33.0 
332 
49,1 
41.5 


The seeds were sown directly after the treatment, without drying the seeds again 
before sowing. Drying back the seeds to 14 % water content did not alter the effect 
of vernalization, when the back-drying was made at room temperature (KURTr, 


1954). 


RESULTS 


With regard to the effect of a low temperature treatment on the speed of flowering, 
the species and varieties of winter vetches show only little differences, contrary to 


winter cereals (Table 3). 


TABLE 3. THE SPEED OF FLOWERING IN SPECIES AND VARIETIES OF VETCHES BROUGHT ABOUT BY VER- 


NALIZATION 


Species and varieties 


Vicia villosa 
Ebstorfer Ate 
N.F.G. Krupp . … 
Ostsaat 
Paunsdorfer 
Poppelsdorfer 
Line 488 . . 
Land race 5 
Vicia pannonica Toerrings Pannonica 
Vicia sativa Land race 


Dreesbachs Rheinische Winterwicke . . 


The forcing of flowering in days 


However, vernalization had a strong influence on seed production (Tables 4 and 5). 


TABLE 4. YIELDS OF VERNALIZED AND NON-VERNALIZED HAIRY VETCHES (LINE 488, YIELDS PER PLANT 


IN G, EXPERIMENTS IN VESSELS) 


Vernalized Non-vernalized 
Year 
seed straw seed straw 
1952 2.6 3.6 Dil 44 
1953 4.5 9-2 2.8 (85 
1954 . 1.6 3.0 1.0 SE 
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TABLE 5. DEVELOPMENT AND YIELD PER PLANT (LINE 488, EXPERIMENT IN VESSELS) 


ee Yield per plant 
Sowing date dn Harvest on s 
in grammes kernels straw (g) 

294.52 DI 1S/E 5.6 154 8.1 

163598 12.6. 20.7. Di) 168 6.1 
15.3.53 156 De 3.6 105 6.4 

1.4.53 18.6. 258 Ì 2.8 89 Tes) 
30 days 

vernalized 

1.4.53 12567 Dii 4.5 129 DZ 


It is evident from the above that an increase in the seed-production can be obtained 
by vernalization as well as by early sowing in spring and that the yield of straw was 
higher, according as the yield of seed was lower. 

In the same year hairy vetches destined for breeding purposes produced the following 
yields of seeds: 


Yield per Plant 
vernalized. non-vernalized 
SOWING zere ERN 1.4.53 28.3.53 
Acvest. otten Breite Es 18.8.53 19:95:53 
in grammes kernels in grammes kernels 
6.8 205 DA 107 


These yields are small in comparison with the yields of lines sown on 25.8.52 and 
harvested on 2.8.53. 


Yield per plant 
SOWIND es Sn er: 28.8.52 
FTALVESC ER ee ee de 2.8.53 
in grammes kernels 
24.4 899 


The fact that higher yields of seed can be obtained when the plants grow over a 
longer period, i.e. when they are sown earlier in autumn, is evident from the above. 
This is also a well-known experience. The vegetation period of the lines from sowing 
till harvest were: 


Period of vegetation Yield of seeds per plant 
days in grammes 
SOWDI AU 342 24.4 
Sown in spring (non-vernalized) . . . ... 175 Os 
Sown in spring (vernalized) ....... (3/ 6.8 


However, it is clear that very high seed yields were obtained in spite of the shortening 
of the vegetation period by vernalization. Also in experiments on the times of sowing 
the vernalized plants show a distinct superiority in production capacity in comparison. 
with the non-vernalized plants (fig. 3). 
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GRAMMES 


ana LIZED 


Eee 
VE 
man ua/ un 


SOWING DATES: 7. be. 13. ke, 24. INS (EERSE 


FIG. 3. THE SEED-YIELD OF VERNALIZED AND NON-VERNALIZED HAIRY 
VETCHES PER PLANT IN GRAMMES 


In the course of growth there are remarkable differences between the treated and 
non-treated plants. Compared with the vernalized hairy vetches the untreated plants 
have a very quick growth in their youth, but with the beginning of flowering the 
intensity of growth is slackened (fig. 4), so that the non-vernalized individuals over- 
take the vernalized plants in length growth. 


LENGTH OF VETCH 
CM 
150 


HARVEST 


— — — VERNALIZED 
NON - VERNAUZED 


F BEGINNING OF 
F| FLOWERING 


Fia. 4. THE DEVELOPMENT OF VERNALIZED AND NON-VERNALIZED HAIRY 
VETCHES 


Therefore also the yields of straw of the vernalized plants are smaller than the 
yields of straw of the non-vernalized plants. 
Thus the vernalization effects a furtherance of the reproductive phase. 
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These results are important for the production of seed of winter vetches, since 
when autumn-sown there is always the danger of “over-growth” and of lodging, so 
that the yields of seed decrease. Especially when sown as mixtures, winter vetches 
tend to make their supporting crop (winter rye or winter wheat) lodge. When sown 
among winter rye in autumn (160 kg/ha Petkus winter rye with 7 kg/ha hairy vetches) 
the hairy vetches in Greifswald produced the following yields (table 6): 


TABLE 6. YIELDS OF HAIRY VETCHES AND WINTER RYE 


Yield kg/ha 
Year 
hairy vetches winter rye 
LOST AE EE AN AEP ARIES ERAAN: 302 2450 
1952 Er Aen tre Baek SOR UA ze 116 2600 
1053 ken ks te De nr: 302 2800 
LOTA rr, zen a ee Ee EE 44 3310 


Spring-sowing of vernalized and non-vernalized hairy vetches in oats proved the 
superiority in yields of the vernalized plants in field trials (table 7). 


TABLE 7. YIELDS OF HAIRY VETCHES AND OATS 


Amount of seed kg/ha Yields kg/ha 
Year hairy vetches hairy vetches 
oats oats 
vern. non-vern. vern. non-vern. 
1951 120 40 | = 770 | 640 5 
1952 145 15 | — 4250 | 30 = 
1952 145 5 | 15 4200 | = 30 
1953 140 20 > 3200 210 = 
1953 140 = 20 3120 E 80 
1954 | 140 20 5 1820 150 = 
1954 | 140 z 20 2020 5 40 


Control with summer vetches mixed with oats gave the following results: 


Amount of seeds kg/ha Yields kg/ha 
Year 
oats | vetches oats | vetches 
| 
LOSE ee 140 30 3780 175 
15E ee 140 20 3290 124 
LOSE oe 140 | 20 3600 60 


Vernalization-experiments with summer vetches did not yield positive results. 

The 1000-kernel weight and the kernel-size of the harvested products were subject 
to differences in the separate years as a consequence of the weather condition. Ho- 
wever, the mean values show that the seeds of vernalized winter vetches are better 
than the non-vernalized winter plants, although the values of the autumn-sown seeds 
could not be reached (Table 8). In this connection it should be mentioned that middle- 
sized seeds are generally preferred in the case of winter vetches. 
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TABLE 8. 1000 KERNEL WEIGHT AND KERNEL-SIZE OF HAIRY VETCHES SOWN IN AUTUMN AND IN SPRING 
(MIDDLE 1951-1954) 


1000 
Seeds se over 4.0 4.0-3.0 3.0-2.5 2.5-2.0 BEN 
in grammes 
VAUUIMNESOW Ne 30.4 4.0 68.0 26.0 2.0 0.0 
Nernali zede 27.8 Dj) 69.5 26.0 185 0.5 
INonsvernalizeden ns 24.6 2.0 67.0 24.0 5.0 2.0 


Experiments of 3 years on the effect of vernalization by long day and short day 
treatment with the summer annual Vicia sativa proved that it is not furthered essen- 
tially in its development by vernalization and does not produce more seed. In this 
plant the effects of vernalization are brought about only by short day treatment. 

Also in lupines, which are well-known for their good response to vernalization, 
the effects in short day are still more distinct than in long day. An analogous reaction 
is also shown in field beans (fig. 5), as we have found in experiments on sowing-time 
and in experiments on artificial short day treatment (KURTH, 1956). 

From the different reactions, which a low temperature treatment brings about in 
long day plants during germination it can be concluded that between vernalization 
on the one hand and photoperiodism on the other there are relations by which, in 
long day plants, the photoperiodic reaction is eliminated to a great extent by vernali- 
zation. 


VICIA SATIVA „LANDRACE OB LOCAL VARIET Y * 


_ — * VERNALI2ED 
en ei 
nee ee 


ee CONTROL 
LUPINUS ALBUS NÄHRQUELL VERNALIZED 


SOWING 
DATES 


Fi. 5. THE DIFFERENCES IN THE FURTHERANCE OF FLOWERING EFFECTED BY VERNALIZATION WHEN 
SOWN ON DATES BETWEEN APRIL AND SEPTEMBER 
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SUMMARY 


It has been shown, especially in the species Vicia villosa, that youth development 
and seed production of plants can be furthered by vernalization. The method led to 
the selection of plants with an abundant vegetative development and was applied 
in the seed production of hairy vetches. Moreover, experiments on the relation between 
vernalization and photoperiodism have been discussed. 


SAMENVATTING 


Jarowisatie van enige vlinderbloemige groenvoedergewassen, 
speciaal van zandwikken — 


Uit de proefnemingen is gebleken dat jarowisatie bij zandwikken een gunstige in- 
vloed heeft op de jeugdontwikkeling en de zaadproductie. De methode leidde tot 
selectie op overvloedige groenvoederopbrengst, terwijl jarowisatie bij de zaadteelt van 
zandwikken toepassing heeft gevonden. 
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1. INTRODUCTION 


Top yellows, a virus disease in peas and broad beans, had been known in Western 
Europe for at least thirty years as “Fusarium solani foot disease”, but as a result of 
visiting L. QUANTZ at Braunschweig (Western Germany) in the summer of 1954, the 
present writer learned the real cause of the disease. In spite of this discovery the Plant 
Breeding Station of the ““Centraal Bureau” at Hoofddorp introduced the resistant pea 
varieties Rondo and Stijfstro (— Erecta) as long ago as 1943 and 1944 respectively. 

Fusarium wilt of peas has been known in the Netherlands for only about ten years, 
and the first wilt-resistant Dutch pea variety, Vares, bred by the station mentioned 
above, was introduced in 1953. 

Nowadays resistance to top yellows and wilt are the principal breeding objectives of 
most pea breeders in the Netherlands. In this article the writer describes the diseases 
concerned, and discusses methods for testing for resistance. In addition many com- 
mercial varieties are listed in order to give information on their resistance or suscep- 
tibility in so far as these properties are known. 


2. TOP YELLOWS 


Cause 

As long ago as 1948 the writer suspected that the disease was caused by a virus, but 
he did not succeed in confirming that it could be transmitted via the juice from diseased 
plants; moreover, preliminary experiments with pea aphids did not support this 
assumption. It was not until the results of research by QUANTZ and VÖrk (1954) and 
DE FLUITER and HUBBELING (1955), that it was proved that the virus could not be 
transmitted. mechanically via the juice, and that a long feeding period of the aphids 
was necessary in order to infect the plants. 

Since translocation is impeded it is obvious that affected plants are liable to succumb 
to secondary parasites in the soil, such as Fusarium solani and Fusarium culmorum. 
Using these fungi, isolated from the roots of infected plants, it would seem that 
infection cannot be accomplished, in Western Europe at least, without weakening or 
injuring the plants in some way beforehand. Contrary to European experience, how- 
ever, is the occurrence of the parasitic Fusarium solani f. pisi (JONES) SNYDER and 
HANSEN in the southern states of North America. 

In Germany the disease is called “Blattroll” and, in agreement with the Dutch 
name, it has been called ““Jaunisse du pois” in Belgium (ROLAND, 1955). ROLAND 
proposes to refer to the virus as Pisum virus &. Contrary to our experience, however, 
he has described a yellowing of the leaf edges half-way up infected plants of the variety 
Kelvedon Wonder; in our field trials this variety has proved to be resistant to top 
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Fia. 1. SYMPTOMS OF TOP YELLOWS IN A PEA PLANT. NARROWING, CURLING AND CHLOROSIS OF LEAVES 
IN APICAL PARTS AND LATERAL SHOOTS IS CHARACTERISTIC. ÍN ADDITION, TOP LEAVES ARE 
SOMEWHAT POINTING UPWARDS 


yellows. At Gembloux (Belgium) the writer observed very heavy damage due to top 
yellows in many susceptible pea varieties. Varieties known as resistant in the Nether- 
lands remained healthy there, confirming that the symptoms must certainly have been 
due to top yellows. 


Symptoms 


Characteristic symptoms of the disease in peas are that growth is inhibited and the 
stems and leaves turn pale beginning generally in the apical parts where the leaflets 
often remain narrow and pointed, folded together or heavily curled and pointing 
upwards. Older leaves assume a twisted and yellowed appearance. All aerial parts of 
affected plants become rigid and brittle; later the bases of the stems and the roots 
show a red internal discoloration and ultimately the plants collapse completely. Plants 
may have become infected long before the discoloration shows. As with sugar beet 
yellows and potato leafroll, the virus induces phloem necrosis, which obstructs 
translocation from the leaves to the stems and roots. QUANTZ made this necrosis 
clearly visible in mieroscopical preparations by staining with fuchsine. 
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FIG. 2. SOME PLANTS WITH TOP YELLOWS IN A PLOT OF DWARF PEAS OF THE VARIETY SERVO. HEAVY 
STUNTING OF PLANTS INDICATED BY ARROWS ; CHLOROSIS IN APICAL PARTS OF MOST OTHER PLANTS 
IS CLEARLY VISIBLE 


Damage 


The damage caused by top yellows is not confined to a stunting of growth accom- 
panied by yellowing and withering of the affected plants. It results in reduced yield, 
often associated with a high proportion of small, undeveloped seeds. 

If symptoms occur early in the season, the yield reduction is more serious; this 
is connected with the contamination of an ever-increasing number of scattered plants 
in the course of the summer. Only in exceptional cases are all plants attacked. Plants 
that were first infected can generally be discovered later in a stunted, yellow, semi- 
withered condition — without any pods — amidst the surrounding crop. The later the 
infection takes place, the longer the plants can grow and produce pods and a spreading 
infection affecting an ever-increasing number of plants therefore results in the plants 
having very irregular height and uneven development i.e. a very irregular stand. 


Occurrence 

This virus disease has little significance in the northern provinces of the Netherlands, 
because winged aphids do not occur there until late in the season. Very susceptible 
pea varieties, such as Servo, Unica and Mansholt's Pluk are still successfully grown 
in these northern districts but in the central and southern districts of the country, 
however, where the disease can spread over wide areas, the situation is quite different. 
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Here the cultivation of susceptible varieties involves great risk, though some suscep- 
tible but very early ripening varieties, such as Alaska and Venlose Lage (de Grace) are 
still grown on a comparatively small scale. When these varieties have been sown early, 
they have usually produced a sufficient number of pods before any heavy infection 
occurs. By contrast, in northern and southern France such varieties become infected 
so early and so heavily that often all plants become severely damaged. This is not 
only the result of very early development of winged aphids, but also of the extensive 
cultivation of lucerne. 


Hosts 

Lucerne is an important winter host of the pea aphid and the virus. Experience has 
shown over a long period that a heavy attack of peas often takes place in the vicinity 
of lucerne fields. QUANTZ also mentions broad beans and field beans (Vicia faba), 
Vicia sativa, Vicia narbonensis and Pisum melanocarpum as being host plants of the 
top yellows virus. DE FLUITER and HUBBELING (1955) found that white clover can 


Fig. 3 Fig. 4 
FIG. 3. FIRST SYMPTOMS OF TOP YELLOWS IN BROAD BEANS. LEAVES ARE FOLDED LENGTHWISE AND 


POINTING UPWARDS. THEY ARE LESS GLOSSY AND COLOURED SOMEWHAT BRIGHTER THAN 
NORMALLY 


Fig. 4. SYMPTOMS OF TOP YELLOWS IN OLD PLANT OF BROAD BEAN. LEAVES SHOW INTERVEINAL CHLOROSIS 
AND DROP PREMATURELY. THEY ARE HEAVILY ATTACKED BY GREY MOULD (BoTRYTIS FABAE) 
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harbour the virus, whilst perhaps occasionally red clover may be attacked. The symp- 
toms in these host plants largely agree with those in pcas. Yellowing or rolling of the 
leaves in the tops of the plants, and retardation of stem growth are always characteristic 
symptoms. In broad beans a lengthwise curling and vertical erection of the leaves is 
the first most striking symptom. Later the plants turn yellow, beginning at the apex. 
The leaves turn greenish-yellow — the veins remaining green for some time — and 
drop off prematurely. Conspicuous is the rigid and brittle structure of the leaves 
caused by the accumulation of assimilated material as a result of phloem necrosis. 
Besides the soil fungi which benefit from this weakening of the plants, Botrytis fabae 
also appears to take advantage of it, in particular when it invades the yellowing leaves, 
which soon start to drop off. Under these conditions the fungus then causes numerous 
large, grey patches with concentric rings on the leaves, whereas in healthy plants it 
usually only produces small brown spots (chocolate spot). 


Vectors 


Although the green pea aphid Acyrthosiphon pisum HARRIS is undoubtedly the 
principal vector of the virus, QUANTZ and VöLK (1954) also obtained some positive 
results with Macrosiphum euphorbiae THOMAS and Megoura viciae BuckT. With the 
aid of these aphids it proved possible to transfer the virus from peas to broad beans 
and vice versa. DE FLUITER and HUBBELING (1955) found that the pea aphid and the 
potato top aphid, taken from diseased lucerne and white clover, after a feeding period 
of a week, infected peas and broad beans. They also established that pea aphids from 
a lucerne field without distinct disease symptoms, produced. top yellows in peas and 
broad beans. 


Resistance 

Because a considerable portion of the plants in a field escapes infection, selection 
for resistance in a population derived from a crossing is unreliable. Only by means of 
line selection can the resistance of selected plants be tested, especially since resistance 
is presumably due to one or more dominant genes. Certain pea varieties do not remain 
free from symptoms under all conditions as in the case with tolerant or slightly 
susceptible varieties that exhibit a weak distortion of the leaves. Such varieties do 
not suffer from this weak attack, however, and do not turn pale or yellow. The best 
policy is of course to select varieties which show no symptoms at all. 

Because many resistant pea varieties are known — see collection listed in Table 1 — it 
is usually possible to choose both parents from this collection. The great advantage of 
this procedure is that it is not necessary to select for resistance, as all the descendants 
from such crosses already possess this common character. When resistant varieties are 
crossed with varieties developing weak symptoms it is not impossible that later popu- 
lations will produce some susceptible plants. 
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TABLE 1. SURVEY OF PEA VARIETIES, SUSCEPTIBLE OR RESISTANT TO TOP YELLOWS AND FUSARIUM WILT 


Top Fusarium 
Varieties (Rassen) lsb AR. Varieties (Rassen) 
vergeling) vaatziekte) 
Abundance (Bliss’-) r | Ss Columba (Breustedt’s-) . 
Admiral Beatty ij 2 Commando (Delwiche-) . 
Alaska dark green … 7 v r Concordia 
Alaska (Express, Haar- Confidence 
steegse) v P Conserva . . E 5 
Alaska (Sweet-) v? je Conservenwonder Me 
Alderman . r É veille des'Conserves) 
Alderman (Dwarf: 8 Ss r Conso à 
American Wonder . . s v Continental . . 
Annonay (d’-) . . s | IS Couturier . . 
Aureool t | r 
AWR oe eo v | r Daisy (Dwarf RE 
Automobile . . s 2 Début 5 
Avanti v v Delex (Dippe’s-) . . 
Deli (Dippe’s-) 
Balder rs ih Délices des Conserves 
Battelse . . : Vv r Delikatess . 
Batt’s Wonder . . ie v Delisa (Schreiber’s- 5) 
Beta IË v Diamant (Haubner’s-) 
Bienvenue . s À Director 
Big Ben. . r r Dolfijn . . : 
Blauwschokker s rs Douce Provence . . 
Boordevol Ss v Duplex (Early-) $ 
Bouquet 5 v v Duplica (Schreiber’s-) 
Brilliant (van Waveren S- ) t Ë 
Brunsviga (Terra’s) . . Casal v Early Badger 
Brunswick Folger Ss if Early Harvest . . 3 
Burpeeana r Vv Early May (Vroege Mei) 
Early Perfection … 
Canner King s? r Early Surprise . . 
Canner Perfection E) | r Early Sweet . . 
Canner (Small late) r Ë Eersteling . . 
Cansweet . . s | jè Elbectamm 
Caractacus s | r VEND 
Cavalier v r Emigrant . . 
Gelsionmn ii | r Eroica ; 
Censeur r | v Espoir de Gearblou: 
Centurion . ' r | rs Everbearing . . 
Ceres (Breustedt’s B ù je Exalda (Terra’s-) . 
Chancellor (Lord-) . s iË Excelsior (Nott’ on k 
Chemin long hâtif . . s | S Express à longue cosse 
Chemin long tardif 4 . t r 
Clamart demi main 2 Vv Fairbeard’s Nonpareil 
Clamart trois gousses . . s je Favorite (Woodw.-) 
Clausen On rs? r Feltham First . TNS 
Clauserva . . rs ie Fill Basket (Plein le pa- 
Climax . . r r nier) 
*) r — resistant (resistent); t — tolerant 


Top 
Yellows* 
(Top- 
vergeling) 
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susceptible (vatbaar); v — verv susceptible (zeer vatbaar); rs — segregating (splitsend). 
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Varieties (Rassen) 


Top 
Yellows* 
(Top- 


vergeling) 


Fusarium 
Wilt * 
(Amerikaanse 
vaatziekte) 


Fin des Gourmets . 
Binettes. 

Foli (Dippe’s-) 
Fondant sucré . . 5 
Fordhook Wonder . . 
Foremost . . 

Forto 

Furore . 


Gems ; 
Giant Pon NE 
Giant (Midseason-) 
Glacier . . 
Gladiateur 
Gloire de Ouimper. 
Gonthier vert .. 
Grace (de-) 
Green Crop . . 
Gradus . . 
Greka E 
Gruno (green esse 
Gruno Rozijn (grey 
seeded) 


Hada (Terra’s-) 
Hamund 

Helda 

Helios 

Heralda fe: S- Ik 
Elena 

Horal 

Horsford Market 
Hundredfold 
Hyalite . . 


IES 

deals 

Imperial 

Impudance 

Institut de Bonbon 
vorm 


Jubilee . 
Vuveles 8 
Juwel (van Varen S- De 


Kelvedon Champion .. 


Kelvedon Hurricane 
Kelvedon Monarch 
Kelvedon Perfection 
Kelvedon Spitfire 
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AND FUSARIUM WILT IN PEAS 


Varieties (Rassen) 


Top 
Yellows* 
(Top- 
vergeling) 


Kelvedon Standby . . 
Kelvedon Triumph . . 
Kelvedon Wonder . 
King of the Dwarfs 
Kloostererwt 5 
Koning d. Middelvroesen 
Konservärt … 
Konservenperle 
Konservenstolz 
Koroza . . 
Krombek ie Oene ) 
Krombek (Nunhem’s-) 
Krombek (Nunhem’s 
Lente-) 
Kronborg . . RES 
Kronenerbse (Gelbe-). . 


Batrellmm 

Laxall 

Laxtonian. . 

Laxton’s Progress 

Laxton’s Superb . . 

Lentedopper (Alaska, 

late type) 

Lincoln (Greenfeast, 
Hustler, Nain Sans 
Rival, Prodige) . . 

Lincoln (green seeded) 

Little Marvel (Petite 
Merveille) 

Elon 

Loyalty. . 


Major 

Mansholt’s Pin 
Marché de Bern .. 
Mardelah . . 

Markant S 
Melting Marrow ies ) 
Merit (Wisconsin-) . . 
Meteor (Petit Provengal, 
Eminent) 

Michaux de Biet 
Michaux de Paris 

Mira (Breustedt’s-) . . 
Miracle . . 

Monarch Canner 
Monopol . . 

Morse's Progress. . 
Morse's Market . 
Multifold . . 
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(Top- 


vergeling) 


Multipod . . 
Mai (Nain de-; 
Venlose Lage) 


Nain extra hâtif à chassis 
New Era . } 
Nova (van Oaveren: ej , 


Ohle Ohlsen . . 
Oliva . 
Onsa (Terra’s- 5 
Onward 
Österlen 
Ostgöta. . 
Ötöfte 


Peacemaker . . 
Perfectah … 

Perfection . ; 
Perfection dark Soden à 
Perle verte 

Petit Breton 

Petit Cevenol 
Phenomenon 

Pilot (Aviateur) 

Pioneer . . 

Pixie 

Poulwell Pea 

Premium Gem. . 
President Wilson . . 
Pride (Wisconsin-) . . 
Primavera. . 

Primus .. 


Quarante deux de Sar- 
celles (Meikoningin) 


Rapida (Schreiber’s-) . . 

Rasper Gele. . 

Rasper Groene 

Rika , GA 

Roem van Niemade Ee 

Roi des Conserves (Con- 
servenkoningin) . . 

Roi des Serpettes (Vlijmse 
Krombek) … 

Rondo C.B. . . 


Sabre . 
Safir . 
Salzmünder Edelperle. 


78 


ome Ra Charel 


a Ea CONI CA Ie 


De Ne 


Fusarium Jop X Ee 
he Varieties (Rassen) (Top. (Amerikaanse 
vaatziekte) vergeling) vaatziekte) 
2 Salzmünder Frühe . . E 
Salzmünder Grüne . . j 
rs SAXARVELDEENE but iP v? 
Senator (Sénateur, NU 
rs hem’s Suikerzoete) r v 
r Servette amélioré (Verbe- 
r terde Witte Krombek) Ss r 
Serpette cent pour un 
v (Stamkrombek Gele) s r 
v Serpette d'Auvergne 
v (Witte Krombek) . . s r 
v Serpette guilloteaux 
r (Edelkrombek) t E 
r Serpette vert de Paris 
r (Mechelse Krombek). t r 
Servo . : v v 
r Sharpe’s Standard 
r (Le Delicieux) r & 
r Shasta 2 r 
r Sherwood . . r iP 
v SS r v. 
r Siegerin (Haubner S- jen G v 
r Signal 4 v 
ût Splendor . Ir rs 
% Springtide . NT 2 v 
Vv Sprinter (van Waveren’s- 5 t „Vv 
rok Stern (van Waveren’s-) . r Vv 
Vv Stijfstro C.B. Li r v 
Is Stratagem (Impr.-) . r lt 
2 Stride (Giant-). . r T 
r Supergrade 5 E v 
Vv Superlaska (Alaska 4). r v? 
Is Surpass . . r v? 
Surprise : Ss v? 
Surproduction . s r 
Vv 
Téléphone r v? 
Vv Téléphone nain 
8 (Dwarf Telephone) rs Vv 
IG Tenex è v? 
2 Thomas Harden 5 Ss v? 
v Titan (van Waveren’s-) . Ea r 
Triomphe de Maninet Vv Vv 
Vv Unica ; v Vv 
Union Jack . . Ss Vv 
r Wranra mm t Vv 
Vv Vares. . t r 
Velocity 2 v 
Victory Freezer id v 
v Viktoria (Dippe’s Gelbe- ) r r 
E Vinco t r 
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d velen | Taen vene | en 
Varieties (Rassen) (Top- Ure Varietics (Rassen) rs De 
vergeling) vaatziekte) vergeling) vaatziekte) 
NUTS ANNE JN t Vv Wunder von Weissenfels 
Nolen tate mn rs 2 (van Waveren’s-) . . r v 
VTC ene rd IN s rs Wonder (Witham-). . . s rs 
World's Record .. ; s v 
WW andor eere r v NV OIUNPE e E r E 
Weibull 1541 (Piccolo) . r r Zeiner’s Grüne Bastard. 
Willet's Wonder .. . . v Vv (Profusion, Vedette) t r 
Wisconsin Early Sweet . Ss 2 Zeiner’s Kurz und Gut … r r 
Wonder (Dordrecht-) . . t Vv ZEIK EN AR i 
Wonder of England 
(Merveille d'Angleterre) s r 


Although there is not yet a simple method of testing for resistance which is in all 
respects reliable for the practical breeder, a number of indications can be given to 
render selection for resistance a feasible procedure for practical purposes viz. 


1. Sow in the vicinity of well-established lucerne or white clover fields planted several 
years previously. 

2. Transfer aphids from a well-established infested lucerne field to plants which are 
to be tested. 

3. Sow susceptible varieties like Unica between the varieties or lines to be tested. 

4, Omit insect control, which might adversely affect the development of aphids, so 
long as infection has not yet taken place. 

5. Do not sow too early. There is more chance of infection by winged aphids when 
sowing is done in the second part of April or the beginning of May. 

6. In districts where aphid attacks occur rarely, e.g. in the northern part of the 
Netherlands, it is difficult to select for resistance. The best results may be expected 
in the central and southern part of the country. 

7. It is necessary to continue with line selection until no further segregation of suscep- 
tible plants occurs. 


3. FUSARIUM WILT 


Cause 
Fusarium wilt is caused by the soil fungus Fusarium oxysporum f. pisi, race 1 SNYDER 
and HANSEN (—= Fusarium orthoceras var. pisi LINFORD). 


Symptoms 

The commencement of attack is indicated by the stems diverging in all directions, 
and malformation and discoloration of the leaves occur as well. These become twisted 
and wilt and turn greyish green after losing their sheen and fresh colour. The distortion 
and. discoloration shows first on the oldest leaves and gradually spreads to the apex, 
severely restricting plant growth. They wither entirely during warm, sunny weather and 
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Figo. 5. FUSARIUM WILT IN SUSCEPTIBLE PEAS. THE YOUNG PLANTS FALL APART AND WILT, 
THE LEAVES TURN DULL GREYISH GREEN AND ROLL 


ultimately only thin brown skeletons of immature stems can be found and even these 
remnants rot away in the end. 


Damage 


The total annual damage inflicted by the disease has been estimated at tens of 
thousands of guilders. Such estimates nearly always relate to fields where the disease 
has not occurred before. This is because in regions where the soil is known to be 
infected, resistant varieties are usually grown. If the soil is once infected, susceptible 
varieties are vulnerable to attack even after a long period e.g. 7 or 8 years. As a rule 
the whole crop is lost when an attack of wilt occurs. The disease often begins in small 
localised areas, but they soon enlarge and link up, leading to complete failure of large 
fields of peas by the end of the same season. If small fields are attacked in an early 
stage, it is sometimes possible to grow a crop of beans instead. 


Occurrence 


The first fields attacked were in the provinces of Brabant (West), South Holland and. 
Groningen. In the course of years more and more fields have become infected, and the 
disease has spread to other provinces, especially in areas of old heavy clay and 
reclaimed peat sub-soils. Only the province of Zeeland has remained free from it so far 
and apparently the disease does not occur, or occurs but rarely, in young calcareous 
polders. 


The disease can be transmitted through the seed, though this may occur only after 
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repeated pea growing in the same field. After two crops of a susceptible variety the 
fungus has built up in the soil to such an extent that a failure, originating from a single 
spot, may be inevitable. Normally, however, at least 8 to 10 years elapse before a 
susceptible pea variety is grown a second time in the same field; moreover a latent 
infestation occurs in fields where no peas have been grown within memory. Few 
differences can be noted in the symptoms shown by markedly different varieties. At 
best there are a few varieties which remain green a little longer and sometimes succeed 
in developing some (green) pods with mature seeds before they are destroyed in a 
heavily infested field. In general the rapidity with which the plants die is closely 
associated with the degree of infection of the soil. On infested fields resistant plants 
develop quite normally and generally only differ from crops grown on healthy fields by 
the presence of some dry leaves at the stem bases. Resistant plants can also succumb 
to wilt at soil temperatures of over 28 °C. In the Netherlands such temperatures are 
exceptional at ground level in the field and this aspect is therefore not important. When 
selection is carried out in a glasshouse or in tropical regions, however, this factor 
must be taken into account. 


To summarize, the degree of attack by fusarium wilt to peas depends on: 


1. The degree of infection in the soil. 

2. The soil temperature. Disease symptoms occur in seedlings hardly 6 cm high at 
temperatures of over 20 °C. 

3. The habit of susceptible pea varieties to wilt rapidly. 


Resistance 


Resistance can be tested in a very simple way, viz. by sowing in uniformly heavily 
infested. soil. For this purpose it is possible to start either with susceptible varieties 
which may sometimes produce occasional resistant plants, or with populations of 
susceptible and resistant varieties. The first method of selection can soon lead to posi- 
tive results because in varieties of self-fertilizing plants such as peas heterogeneous 
plants rarely occur. On the other hand, in selecting progenies of resistant plants from 
a population, susceptible plants often occur in the lines. Since resistance is due to one 
dominant factor it is possible to select lines which are sufficiently and homozygously 
resistant, provided selection is practised on a fairly large scale. 

Selection for resistance to fusarium wilt can also be successfully effected on a smaller 
scale, viz. by using the method of repeated backcrossing, provided, however, that the 
recurrent parent possesses good qualities i.e. it should only lack the genes for resistance. 
Furthermore it is necessary in this method to sow repeatedly on infested soil, as long 
as backcrossing is continued. In addition another year has to be devoted to line 
selection in order to choose homozygously-resistant lines. A result of this backcrossing 
is, therefore, that the new resistant variety is not distinct in appearance from the 
recurrent parent. This has the advantage that the value of the variety is already 
known. In this connection it could be argued that only in infected regions would there 
be a case for growing the new resistant variety, unless the established variety was 
withdrawn from circulation. However, if a new variety was introduced which, apart 
from its resistance, was also in other respects distinguishable from the recurrent 
parent, it would be in demand outside the infected areas as well. 
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Fig. 6. TESTING OF PEA VARIETIES IN A SOIL INFESTED WITH FUSARIUM WILT. THE SUSCEP- 
TIBLE PLANTS HAD DIED VERY EARLY, SO THAT BLANKS OCCUR IN PLACES WHERE 
SUSCEPTIBLE VARIETIES HAD BEEN SOWN 


A third method of developing a resistant variety is to make a cross between two 
resistant varieties. Under such circumstances it is essential to choose the parents 
carefully so as to allow the breeding objective to be attained without having to resort — 
to subsequent selection for resistance. The resistance of the two parents at the outset 
should of course be beyond any doubt. 


4. COMBINED RESISTANCE TO TOP YELLOWS AND FUSARIUM WILT 


There is much to be said in favour of breeding varieties resistant to both diseases, 
but the choice of parents with combined resistance is rather restricted (see Table 1). 
Although resistance to both diseases can be obtained as a result of a cross between 
such resistant parents, and without practising selection, it depends on the breeding 
objective whether there is sufficient opportunity left to select for other characters. If 
it is not possible to choose parents with both types of resistance, it is easy to find 
varieties which are resistant to top yellows, as they occur more frequently than wilt- 
resistant varieties. There are also practical advantages in choosing parents which are 
both at least resistant to top yellows; in this case it is possible to secure resistance to 
the two diseases by carrying out line selection for wilt resistance during only one year. 
The alternative — using wilt-resistant parents — is to obtain pure lines in order to be 
sure of resistance to top yellows and it is desirable to test for resistance during two 
consecutive years.” 


82 


RESISTANCE TO TOP YELLOWS AND FUSARIUM WILT IN PEAS 


With a view to the choice of parents, as described above, a detailed survey is given 
of the resistance and susceptibility of many pea variet‘es to both diseases!) In the case 
of the varieties described as susceptible, it is not impossible that some resistant plants 
may result. However, a few thoroughly selected varieties, such as Unica, appear to 
be completely susceptible to both diseases. Kelvedon Wonder is completely resistant 
only to fusarium wilt. Susceptible varieties, in which a less strict selection has been 
practised, can sometimes produce resistant lines, particularly when they have resulted 
from a cross involving a resistant parent. 


5. SUMMARY 


Top yellows, a virus disease of peas, broad beans and field beans (Vicia faba), had 
been known in the Netherlands as “Fusarium solani foot disease” for more than 
thirty years. L. QUANTZ (Braunschweig, Germany) who has named it “Blattroll”, 
told the writer in 1954 that the disease is disseminated only by aphids. 

On account of an abundant development of winged pea aphids (Acyrthosiphon pisum 
HARRIS) on lucerne in the central and southern districts of the Netherlands, the 
disease generally spreads early and on a very large scale in those areas, especially 
because lucerne appears to be a winter host plant for aphids and for the virus. In the 
northern provinces top yellows as a rule does not occur before the end of the season, 
because lucerne and aphids are unimportant in that region. 

White clover also appears to be a winter host for the virus. QUANTZ and VöLK 
further report that Vicia sativa, Vicia narbonensis and Pisum melanocarpum are also 
host plants. Macrosiphum euphorbiae appears to be able to transmit the virus as well. 
By sowing peas late, and in the vicinity of well-established lucerne or white clover 
fields it is possible to select successfully for resistance in the central and southern 
districts of this country. Presumably the resistance has a dominant inheritance. 


Wilt disease, caused by the fungus Fusarium oxysporum f. pisi, race 1 necessitated 
the growing of resistant varieties in infested districts. A rapid destruction of the plants 
is encouraged by the presence of uniformly heavily infested soil, high soil temperature, 
and high sensibility of susceptible pea varieties. The fungus can be transmitted via the 
seed. Testing for resistance can be carried out by growing on an infested field, resistance 
being governed by one single dominant gene. In lines derived from resistant plants 
selected from populations resulting from crosses, susceptible plants may therefore 
occur from time to time. In contrast resistant plants in commercial varieties which 
have been grown for many years, generally appear to produce homozygously resistant 
lines. 


Testing for resistance to both diseases can be omitted if crosses are made between 
resistant varieties. Testing of the populations against one of the diseases becomes 


1) The listed varieties have been tested on behalf of the Institute for Research on Varieties of Field 
Crops (IVRO), the Institute of Horticultural Plant Breeding (LVT) and for the Association for the 
Study of Leguminous Crops (PSC), at Wageningen. In addition the Plant Protection Service (PD) at 
Wageningen made available the results of their tests of fusarium wilt resistance of a number of pea 
varieties. 
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necessary if the parents only possess, in common, resistance to one of the diseases. In 
that case selection for resistance to fusarium wilt can be carried out more easily, using 
parents which are both resistant to top yellows. This is more practicable, because this 
resistance occurs more frequently than resistance to fusarium wilt. 
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6. SAMENVATTING 


Resistentie tegen topvergeling en Amerikaanse vaatziekte bij erwten 


Ruim dertig jaar lang werd topvergeling, een virusziekte van erwten, tuin- en veld- 
bonen, aangeduid met „„voetziekte”. Van L. QUANTZ (Braunschweig), die deze ziekte 
met „Blattroll” betitelde, werd in 1954 vernomen, dat de verspreiding er van uitslui- 
tend door bladluizen geschiedt. 

Tengevolge van topvergeling worden verspreide planten van vatbare erwten- of 
tuinbonenrassen sterk in groei geremd en lichtgeel van kleur, beginnend in de groei- 
toppen. De oogst is dan gering en de zaden krijgen vaak niet de normale grootte. 
De bladeren worden bovendien smal en spichtig en krullen vaak iets op, terwijl ze 
zich verticaal oprichten. Nooit worden alle planten tegelijkertijd aangetast, terwijl 
vaak talrijke planten aan de ziekte ontsnappen, hetgeen een zeer ongelijkmatige stand. 
van het gewas tengevolge heeft. 

Wegens overvloedige ontwikkeling van gevleugelde erwtenbladluizen (Acyrthosi- 
phon pisum HARRIS) op lucerne in het centrum en zuiden van Nederland, wordt de 
ziekte daar meestal vroeg en massaal verbreid, vooral omdat lucerne een winter- 
waardplant van bladluis en virus blijkt te zijn. In de noordelijke provincies ziet men 
topvergeling in de regel pas tegen het einde van het seizoen. Ook witte klaver bleek 
een winterwaardplant te zijn van het virus. QUANTZ en VÖLK vermelden voorts Vicia 
sativa, Vicia narbonensis en Pisum melanocarpum als waardplanten. De aardappeltop- 
luis Macrosiphum euphorbiae THOMAS blijkt bovendien in staat te zijn het virus te ver- 
breiden. Door middel van late teelt van erwten in de nabijheid van overjarige percelen 
lucerne of witte klaver is in het centrum en zuiden van Nederland meestal met succes 
op resistentie te selecteren. Vermoedelijk is de erffactor voor resistentie dominant. 


Amerikaanse vaatziekte, veroorzaakt door Fusarium oxysporum, pisi, ras 1, maakt 
de teelt van resistente rassen op besmette terreinen noodzakelijk. De stengels van de 
zieke planten wijken uiteen, de bladeren worden grijsgroen, verwelken en verdorren. 
De planten sterven meestal, voordat ze tot vruchtzetting zijn gekomen. Een snelle 
afsterving wordt bevorderd door: 


l. zwaar besmette grond, 
2. hoge bodemtemperatuur, 
3. grote gevoeligheid van vatbare erwtenrassen. 
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De schimmel kan met het zaaizaad overgaan. 

De toetsing op resistentie kan eenvoudig geschieden door uitzaai op besmette ter- 
reinen. De resistentie berust op 1 dominante erffactor. 

In lijnen afkomstig van resistente planten uit kruisingspopulaties kunnen derhalve 
nog vatbare planten uitsplitsen. Resistente planten in jarenlang voortgeteelde rassen 
blijken daarentegen meestal homozygoot te zijn. 


Men kan zich de toetsing op resistentie tegen beide ziekten besparen, indien men 
kruisingen maakt van rassen, die hiertegen al resistent zijn. Toetsing van de kruisings- 
populaties tegen één van beide ziekten wordt noodzakelijk als men zijn geniteurs zo- 
danig kiest, dat ze steeds beiden resistentie tegen één ziekte gemeenschappelijk hebben. 
In dat geval kan het gemakkelijkst op resistentie tegen amerikaanse vaatziekte worden 
geselecteerd, waartoe dus resistentie tegen topvergeling in beide ouders voorondersteld 
wordt. 


De toetsing op resistentie tegen amerikaanse vaatziekte werd verricht op percelen 
zware kleigrond, die in voorafgaande jaren besmet bleken te zijn geworden. In de regel 
waren dergelijke terreinen niet anders dan tegen hoge prijzen van landbouwers te 
pachten. 

Aanvankelijk werd getoetst door de Plantenziektenkundige Dienst te Zegswaard en 
Hoeven, waarvan de resultaten welwillend ter beschikking werden gesteld door Dr. 
J. A. A. M. H. Goossens. In 1952 werd door Dr. J. C. ’s JACOB een terrein te Nieuw 
Beerta gebruikt. In de jaren 1953 tot en met 1955 werd de toetsing verricht op besmette 
velden van het I.P.O. te Wageningen. 

De toetsing op resistentie tegen topvergeling werd in 1952, 1953 en 1954 uitgevoerd 
op het landbouwproef bedrijf “Zeeland” te Wilhelminadorp, en in 1955 op het bedrijf 
van de Heer M. MURRE te Rilland Bath. Daarbij werd respectievelijk veel medewerking 
ondervonden van de Heer J. WiIsKERKE, chef van het proef bedrijf “Zeeland” en van 
het Rijkslandbouwconsulentschap te Goes. 

Bijna tweederde deel van de rassen werd getoetst op verzoek van het Instituut voor 
Veredeling van Tuinbouwgewassen te Wageningen. De overige rassen werden getoetst 
voor de Peulvruchten Studie Combinatie, voor het Instituut voor Rassenonderzoek 
van Landbouwgewassen en voor particuliere kwekers. Schrijver is deze instellingen 
en personen zeer erkentelijk dat zij ermee accoord gingen, de verkregen resultaten 
uitvoerig in dit samenvattend artikel te publiceren. 
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INTRODUCTION 


When judging carrot strains in field trials it is very often noticed that strains having 
a thin stand are strikingly coarse. Not only are the roots larger, as may be expected at 
greater planting distances (2), but their quality makes a bad impression. 

Sometimes it is suggested that the few coarse individuals, which are grown from a 
weak seed sample, may be off-types having survived only because of their possible 
hybrid character and resulting greater vigour. — 

There may be something in this suggestion in some cases. The results here reported, 
however, prove that the planting distances themselves can be the cause of delayed 
ripening of the root and consequently, at the normal harvesting time, of bad quality, as 
expressed in shape and carotene content. 


MATERIAL AND METHODS 


Three experiments were made with three plant densities on one strain of Amsterdam 
Forcing (nr. 54277). Dates of planting and harvesting are given in Table 1. 


TABLE 1. DATES OF PLANTING AND HARVESTING OF AMSTERDAM FORCING 


| 
Experiment Date of sowing | Type of culture Successive harvests 
| 
55 A Oct. 15, 1954 under Dutch lights 1955; May 12, 20, 27; June 6 
55 B Jan. 26, 1955 under Dutch lights 1955; June 13, 27; July 6, 13 
55 G July 12, 1955 open air 1955; Sept. 14, 22, 28; Oct. 6 


The Dutch lights were not heated. October-sown carrots develop very small plants 
before real winter weather sets in. During frosty periods in winter they are covered 
with reed-mats. Development of the fleshy root starts after the winter. January-sown 
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carrots usually grow on from the moment they appear above the soil, but they are 
later, of course, than the October-sown carrots. 
The planting distances were: 


L. Very-narrow; between the rows 5 cm, within the rows very close. 
2. Normal; between the rows 13 cm, within the rows 1,5 cm. 
3. Very wide; between the rows 20 cm, within the rows 10 cm. 


The design of all three experiments was that of a randomized block experiment, 
55A, 55B and 55G having 4, 4 and 3 blocks respectively. 

In 55A and 55B at the successive harvest dates at least two rows (about thirty to 
fourty carrots) from each of the four blocks were harvested, always at least one row 
from the actual borderline of the block. 

Experiment 55G could be arranged in such a way that from each of the 3 blocks a 
whole plot for each of the successive harvests was available. In the very widely planted 
block of 55A it was only possible to harvest at 3 successive times; in 55G there were 6, 
in all other cases 4 successive harvests. 

At each harvest the roots were photographed, weighed and analysed for total caro- 
tenoids and dry matter, the average root weight was calculated in grams of dry matter; 
total carotenoids content was expressed in mg per 10 grams of dry matter (I). 


INFLUENCE OE PLANTING DISTANCES ON THE CAROTENE CONTENT 


The data on the total carotenoids and dry root weight are plotted in Figures 1, 2 
and 3. 

The curves of all three experiments show that the relation between t.c.-content and 
dry root weight is quite different at the three different plant spacings. 

When the plants are very young the curves of the three plant spacings are probably 
about the same (see Figures l and 2), but they soon diverge. In the plots with the very 
narrow spacings the curves rise while the roots are still small. In those with the normal 
spacings they reach the same t.c.-content at a greater dry root weight. This effect is 
even more marked in the very widely planted plots. 

Eventually, however, the more widely spaced roots may get a higher t.c.-content 
than those in narrower spacings. 


INFLUENCE OF THE PLANTING DISTANCES ON THE ROOT SHAPE 
For each planting distance two photographs per experiment are given in Fig. 4. For 


FIG. 1. COURSE OF THE TOTAL CAROTENOID CONTENT OF AMSTERDAM _ TOTAL CAROTENOIDS 
FORCING AT THREE DIFFERENT PLANTING DISTANCES, OC- ne lOGRAMSOEDRY HATTER 
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FIG. 2. COURSE OF THE TOTAL CAROTEN- _ TOTAL CAROTENOIDS 
OID CONTENT OF AMSTERDAM _ M@/'O GRAMS OF DRY MATTER 
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experiment 55A the photographed roots are from the third and fourth harvests. For 
experiments 55B and 55G they are from the second and fourth harvests. 

Apart from the differences in size, there are differences in the shape of the roots. 

In experiment 55A, 3rd harvest, the roots had wider shoulders and. were longer and. 
more pointed in the wider spacings. In the same experiment, 4th harvest, most of the 
carrots grown at 13 X 1,5 cm were not less stump-rooted than those that had grown in 
the narrowest spacings; at that time, the carrots grown at 20 x 10 cm were very large 
but still very much pointed. This stage of unripeness is reflected in the t.c.-content, 
which was low in relation to that of experiments 55B and 55G (Figures 1, 2, 3). 


Similar results can be seen in experiment 55B, although the carrots had already 
reached a riper stage, probably because they had grown under a somewhat higher 
temperature in the second part of their growing period. The carrots from the fourth 
harvest, grown at 20 Xx 10 cm, were already becoming stump-rooted, but they were 
very heavy and coarse. Like the corresponding roots from 55A they would not easily 
be recognized as belonging to the variety Amsterdam Forcing. 

In experiment 55G the temperature in the greater part of the growing season was 
still more favourable than in experiment 55B. Now the roots were not so wide shoul- 
dered and the ends were more rounded. Evidently, in this case the summer temperature 
had shifted the equilibrium primary growth 2 root thickening more to the right at an 
earlier stage of development. In Fig. 3 it can be seen that the tc. curves rose more 
steeply, i.e. at lower root weights, than in the foregoing experiments. 
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Fig. 3. COURSE OF THE TOTAL CAROTENOID CONTENT OF AMSTER- 
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Fi. 4. TYPICAL ROOTS FROM THE THIRD AND FOURTH HARVESTS OF EXPERIMENT 55 A (OCTOBER SOWING) 
Upper row very narrow planting distances 
Middle row normal planting distances 
Lowest row very wide planting distances 
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FIG. 6. TYPICAL ROOTS FROM THE SECOND AND FOURTH HARVESTS OF EXPERIMENT 55 G (JULY SOWING) 
Upper row very narrow planting distances 
Middle row normal planting distances 
Lowest row very wide planting distances 
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Fro. 5. TYPICAL ROOTS FROM THE SECOND AND FOURTH HARVESTS OF EXPERIMENT 55 B (JANUARY SOWING) 
Upper row very narrow planting distances 
Middle row normal planting distances 
Lowest row very wide planting distances 
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INTERACTION OF PLANTING DISTANCES AND TEMPERATURE 


So the rising of the t.c.-content corresponds with the changing of the root shape 
from pointed to stump or rounded. Both phenomena are expressions of the ripening of 
the root. 

Ás temperature is an important factor in the ripening equilibrium of the carrot (3) 
and the temperature in the three experiments was not the same, it is interesting to see if 
there is any evidence of a connection between the behaviour of the roots in the three 
experiments and temperature. 

The temperature in the frames under the Dutch lights was not recorded. In the 
periods with frost (January, February and March) the frames were kept frost-free as 
much as possible, but as the temperature in the frames was very low, there was very 
little growth. In April as soon as the temperature rose a little, the lights were taken 
away. Therefore the temperatures recorded in the open air are not very different from 
those received by the plants in 55A and 55B while they were actively growing. The 
average daily maximum and minimum temperatures of the months January-October 
1955, measured in the open air at the experimental garden, are given in Table 2. 


TABLE 2. AVERAGE DAILY MAXIMUM AND MINIMUM TEMPERATURES (°C) 


| 
1955 | Jan. | Febr. | March April | May | June 


July | Aug. | Sept. | oct 


Max. DD | 2.9 6.3 13.4 | 15.0 1037 22.6 23.8 19.8 1855 
Min. te ER) —2.3 32 | 4,8 8.8 1255 (lS 8.7 4.5 
frosty; very little growth no more frost weather favourable for growth cool 


but very cool | 


When comparing the data of Table 2 with those of Table 1, it can be seen that in 
experiment 55A the most important growing period of the plants (April and May) was 
cool. 

The first part of the growing period of 55B (April, May) was cool, the second part 
(June, second half of July) had a favourable temperature for growth. 

In 55G the young plants developed from the start (in July) in a favourable tempera- 
ture; in September the temperature dropped a little, but was still favourable; not be- 
fore October did the weather become really as cool as it was in April and May, but on 
October 6 the experiment ended. 

Now we will consider in turn the behaviour of the carrots in the three experiments at 
the very wide, the normal and very narrow planting distances. 


Very wide planting distances 


Ás the roots have plenty of room their growth proceeds unchecked. 

If, at the same time, the temperature is relatively low, as in 55A, the equilibrium 
primary growth £ root thickening remains shifted to the left side, and the result is a 
heavy, pointed root with wide shoulders and a low t.c.-content. 

If the first part of the growth period is cold, and in the second part the temperature 
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rises, as in 55B, the wide shouiders developed during the first part cannot vanish of 
course. But, as the tips of the roots now thicken, the shape becomes stump conical. 
T.c.-content rises slowly, but in the end reaches a good level. 

If, however, the temperature is already favourable in the early stages of the growth 
period, so that the equilibrium primary growth £ root thickening is shifted more or less 
to the right side in an early stage of root development, the situation is quite different. 
The primary growth continues, because there is plenty of room. But at the same time 
root thickening takes place. This we found in 55G. The result was a rather heavy but 
slender root of a cylindrical shape. 

T.c.-content rose quickly and reached about the same level as in 55B, but at a much 
lower root weight. 


Normal planting distances 


The roots become crowded after some time. Consequently their growth is limited. 
This seems to affect primary growth in the first place, for the shoulders do not grow as 
wide as at the very wide spacing. Primary growth slackens after a certain time because 
of lack of room; root thickening may then get the upper hand, even if the equilibrium 
primary growth 2 root thickening lies shifted to the left side and root thickening is 
slow. 

Consequently temperature differences do not have as much influence as at the very 
wide spacings. The same tendency as with the very wide spacings can be recognized in 
figures 1, 2, 3, 4, 5, 6, but it was much less pronounced. 


Very narrow planting distances 


The roots become crowded very soon. Primary growth slows down while the roots 
are still small. Root thickening takes the upper hand at a very early stage, however 
slow it may be, and tbe t.c.-content increases. In all three experiments the result is a 
very small ripe carrot root, but the influence of temperature is still evident. In 55G the 
roots are relatively thicker and shorter than in 55B, although in both cases they are 
predominantly cylindrical. In 55A where temperature was lowest, more roots became 
stump conical than in 55B and 55G. 


SUMMARY 


Ll. The influence of three planting distances (5 cm X very close, 13 x 1,5 cm, and 20 x 
10 em) on the total carotenoid content and the root shape of one strain of the carrot 
variety Amsterdam Forcing has been studied. In three successive field trials the 
carrots were sown in October, January and July respectively. 

2. The rising of the total carotenoid content corresponded with the changing of the 
root from pointed to stump shaped. Both phenomena are expressions of ripening 
of the root. 

3. The relation between total carotenoid content and dry root weight was different at 
the three planting distances. 

The greater the planting distances, the longer the primary type of growth of the 
roots continued and the later the roots ripened. At greater planting distances the 
roots grew larger, more wide-shouldered and pointed, and the total carotenoid 
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content increased more slowly; consequently, at a same dry root weight the total 
carotenoid content was lower at a greater planting distance. If there was time for the 
roots to reach complete ripeness the final content was certainly not lower, possible 
even higher, than at the closer spacings. 


„ In the successive field trials the temperatures were different. There was a distinct 


interaction between temperature and planting distances in their influence on the 
growth and ripening of the roots. 


SAMENVATTING 


Selectie van wortels op caroteen gehalte. 
UI. Plantafstanden en rijpingsevenwicht van de wortels 


. De invloed van drie plantafstanden (5 cm X zeer dicht, 13 x 1.5 em,en 20 x 10 


em) op het totaal carotenoid. gehalte en de wortelvorm van één selectie van Amster- 
damse Bak is nagegaan. In drie opeenvolgende veldproeven werd gezaaid respec- 
tievelijk in october, januari en juli. 

De toename van het totaal carotenoid gehalte correspondeert met de vormver- 
andering van de wortel van spits naar stomp. Beide zijn de uitdrukking van het 
rijpen van de wortel. 


„ Het verband tussen totaal carotenoid gehalte en droog wortelgewicht was bij de 


drie plantafstanden verschillend. Hoe groter de plantafstanden waren, des te langer 
het primaire type van groei van de wortels doorging en hoe later zij rijpten. Bij een 
grotere plantafstand werden de wortels groter, breder van schouders en spitser, 
terwijl het totaal carotenoid gehalte langzamer toenam. Bij eenzelfde droog wortel- 
gewicht was het totaal carotenoid gehalte bij een grotere plantafstand derhalve 
lager dan bij een kleinere. Maar als de wortels de tijd werd gelaten om geheel rijp te 
worden, was het uiteindelijk bereikte totaal carotenoid gehalte bij de grotere plant- 
afstanden niet lager, misschien zelfs hoger dan bij de kleinere. 

In de opeenvolgende proeven waren de temperaturen verschillend. Er was een dui- 
delijke interactie tussen temperatuur en plantafstand in bun invloed op de groei en 
de rijping van de wortels. 
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DISTINCTION FOR IR. C. KOOPMAN, HOOFDDORP 


During the general meeting of the Netherlands Society of Agricultural Science on 28 December 
1955, the breeder IR. C. KOOPMAN at Hoofddorp was presented with a prize and record, on behalf 
of the Board of the Foundation “Izaak Korteweg and Anna Ida Overwater Fund”. 

Pror. DR. J. C. Dorsr said that the prominent place taken by many of the varieties bred by IR. 
KooPMAN himself or under his guidance, bear witness to his successful work. 


Fig. 1. IR. C. KOOPMAN 


IR. KOOPMAN is one of the breeders who have realized that modern plant breeding is not only a 
matter of experience, intuition and good luck, though these factors can never be entirely dispensed 
with. Modern plant breeding should use the latest scientific discoveries and adapt them for large 
scale practical application. 

IR. KOOPMAN has taken new lines and, both directly and indirectly, he has been able to add new 
results to plant breeding as a branch of science. In doing so he has never lost sight of the fact that 
the aim should be the creation of new varieties with a higher and more reliable yield, better quality 
or other favourable characters in order to enrich the assortment of the Netherlands. 

In his catalogue of 1924 he wrote the words “persevering labour can tide over any difficulty”. Ir. 
KooPMAN has included this device on his arms and acted according to it. 

“May the wreath of laurels which you now receive, be a token of high esteem for your work.” 
Pror. Dorst, on behalf of the Board, presented the record and the prize and offered IR. KOOPMAN 
his hearty congratulations on the distinction. 
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IR. KOOPMAN thanked the Board for the distinction and said that the results obtained under his 


guidance were only possible because of the skilful help of his fellow-workers who therefore share 
in the distinction. 


EXCHANGE OF PERIODICALS 


The Librarian of the Institute of Agricultural Plant Breeding, Nude 66, Wageningen, Netherlands, 


wants to supplement the collection (670 periodicals, 2500 books, 28000 reprints) with the following 
volumes or issues: 


American Breeders’ Magazine (Preceding the Journal of Heredity). 
1 (1910) — 4 (1913). 
Bibliography of Agriculture, Washington, U.S.A. 
1 (1941); 2 (1942). 
Journal of Heredity, Washington, U.S.A. 
5 (1914) no. 1-9, title-page and contents; 7 (1916) no. 6; 8 (1917) no. 2, 3. 
Zeitschrift für induktive Abstammungs- und Vererbungslehre, Berlin. 
79 (1941). 
Zeitschrift für Pflanzenzüchtung, Berlin. 
25 (1943) no. 3/4; 26 (1944). 
Der Züchter, Berlin. 
209303 DE E(LO35): 


Some volumes or issues of the following periodicals can be offered for exchange: 
American Potato Journal, New Brunswick, N.J., U.S.A. 
6 (1929) no. 12; 9 no. 5; 10 no. 2, 3, 6, 9; 11 no. 2-8, 11; 16 no. 12; 17; 18; 19; 20 no. 1, 2, 4-7, 
9-12; 21; 22; 23 no. 14, 6-12; 24; 25 (1948). 
The Botanical Review, Lancaster, Pa, U.S.A. 
6 (1940) no. 1, 3-6, 8, 10, 12. 
Field Crop Abstracts, Hurley, Berkshire, England. 
1 (1948) no. 1, 2; 6 (1953). 
Herbage Abstracts, Absint Gr.Br. 
10 (1940) no. 2, 3, 4; 11 (1941)-16 (1946); 17 no. 1 he index 18; index 1-10 (1940). 
Herbage Reviews, Abee Gr.Br. 
8 (1940) no. 2. 
Journal of Heredity, Baltimore, Md., U.S.A. 
5 (1914) no. 10; 8 no. 9-12; 9 no. 1-8; 10 no. 1-9; 11 no. 1-8; 12 no. 1-7, 10; 13 no. 1,3,4, 6,7; 
30 no. 12; 31 no. 1; 37; 38 (1947) no. 1-9. 
Plant Breeding Abstracts, Cambridge, England. 
14 (1944) no. 1, index; 15 no. 1, 2, index; 16 no. 1-4; 17 no. 1-4; 18 no. 1-4; 19 (1949). 
Zeitschrift für induktive Abstammungs- und Vererbungslehre, Leipzig. 
24 (1921) no. 2; 29 no. 1, 3/4; 30 (1923) no. 4. 
Zeitschrift für Pflanzenzüchtung, Berlin. 
6 (1918) no. 1, 2; 7 no. 1, 4; 8 (1922) no. 2, 4. 
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NEWS ITEMS 


IR. G. P. A. VAN DEN EYNDEN has left the 
C.I.V. Plant Breeding Station. He was succeeded 
by IR. H. J. Weys on 1 Sept. 1954. IR. Weys, 
formerly an assistant at the Laboratory of Gene- 
tics, Wageningen, is now in charge of the breed- 
ing of forage crops at the C.IL.V. Plant Breeding 
Station, Ottersum. 


DR. F. TJALLINGI of the staff, Institute for 
Phytopathological Research, Wageningen, form- 
erley detached to the Horticultural Experiment 
Station, Venlo, joined the Resistance Depart- 
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ment of the Institute at Wageningen, on 1 
January 1956. His task will be research on testing 
methods for club root in turnips and cabbage 
and on physiological races of flax rust. 


Ir. J. R. JENSMA who was specialist for cab- 
bage crops at the Institute of Horticultural Plant 
Breeding, Wageningen, took a position of 
plant breeder at Bruinsma Hybrid Seed Com- 
pany, Naaldwijk. 

His work àt the Institute was taken over by 
Ir. M. NreuwnHor in September 1955. 
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